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One  principal  cause  of  thelitlle  altention  paid 
to  Entomology  in  tills  country,  has  doubtless  been 
(he  ridicule  so  often  thrown  upon  the  Bcience. 
The  botanist,  sheltered  now  by  the  sanction  of 
foshion,  as  formerly  by  the  prescriptive  union  of 
his  study  with  medicine,  may  dedicate  his  hours 
to  mosses  and  lichens  without  reproach  ;  but  in 
the  minds  of  most  men,  tlie  learned  as  well  as 
the  vulgar,  the  idea  of  the  trilling  nature  of  his 
pursuit  is  so  strongly  associated  with  that  of  Hic 
diminutive  size  of  its  objects,  that  an  entomolo- 
gist is  synonymous  with  every  thing  futile  and 
childish.  Now,  when  so  many  other  roads  to 
fame  and  distinction  are  open,  when  a  man  has 
merely  to  avow  himself  a  botanist,  a  mineralogist, 
or  a  chemist — a  student  of  classical  literature  or 
of  political  economy — to  ensure  attention  and  re- 
spect, there  are  evidently  no  great  attractions  to 
lead  him  to  a  science  which  in  nine  companies 
out  often  with  which  lie  may  associate  promises 
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to  signalize  him  only  as  an  object  of  pity  or 
contempt.  Even  if  he  liave  no  other  aim  than 
seif-gratification,  yet  "  the  sternest  stoic  of  us 
all  wishes  at  least  for  some  one  to  enter  into  his 
views  and  feelings,  ami  confirm  him  in  the  opi- 
nion which  he  entertains  of  himself : "  but  liow 
can  he  look  for  sympathy  in  a  pursuit  unknown 
to  the  world,  except  us  indicative  of  littleness  of 
mind? 

Vet  such  are  the  genuine  charms  of  this  branch 
of  the  study  of  nature^  that  here  as  well  as  on  the 
continent,  where,  from  being  equally  slighted. 
Entomology  now  divides  the  enij3ire  with  her 
sister  Botany,  this  obstacle  would  not  have  been 
sufficient  to  deter  numbers  from  the  study,  had 
not  another  more  powerful  impediment  existed — 
the  want  of  a  popular  and  comprehensive  Intro- 
duction to  the  science.  While  elementary  books 
on  Botany  have  been  multiplied  amongst  us  with- 
out end  and  in  every  shape,  Curtis 's  translation  of 
the  Fundamenta  £Hfo;Ho/og-i(e,  published  in  1772; 
Yeats'a  Ittstiltitiotis  of  Entomology,  which  ap- 
peared thcyearafter;  andBarbut's  Genera  Inscc- 
tonvn,  which  came  out  in  1781 — the  two  former 
in  too  unattractive,  and  the  latter  in  too  expen- 
flive  a  form  for  general  readers — are  the  only 
works  professedly  devoted  to  this  object,  which 
the  English  language  can  boast. 


Convinced  that  this  was  the  chief  obstacle  to 
ihc  spread  of  Entomology  in  Britain,  the  authors 
of  the  present  work  resolved  to  do  what  was  in 
their  power  to  remove  it,  and  to  introduce  their 
countrymen  to  a  mine  of  pleasure,  new,  bound- 
less, and  inexhaustible,  and  which,  to  judge  from 
their  own  experience — formed  in  no  contracted 
field  of  comparison — they  can  recommend  as  pos- 
sessing advantages  and  attractions  equal  to  those 
held  forth  by  most  other  branches  of  human 
learning. 

The  next  question  was,  in  what  way  they  should 
attempt  to  accomplish  this  intention.  If  they  had 
contented  themselves  with  the  Rrst  suggestion  that 
presented  itself,  and  merely  given  a  translation 
of  one  of  the  many  Introductions  to  Entomology 
extant  in  Latin,  German,  and  French,  adding 
only  a  few  obvious  improvements,  their  task  would 
have  been  very  easy  ;  but  the  slightest  examina- 
tion showed  that,  in  thus  proceeding,  they  would 
have  stopped  far  short  of  the  goal  which  they 
were  desirous  of  reaching. — In  the  technical  de- 
partment of  the  science  they  found  much  confu- 
sion, and  numerous  errors  and  imperfections — 
(he  same  name  sometimes  applied  to  parts  anato- 
mically quite  different,  and  different  names  to 
|)arts  essentially  the  same,  while  others  of  primary 
importance  were  without  any  name  at  all.     And 
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with  refweiice  to  the  anatomy  and  physiology  of 
insects,  they  could  no  where  meet  with  a  full 
and  accurate  generahzation  of  the  various  facts 
connected  with  these  subjcctSj  scattered  here  and 
there  in  the  pages  of  the  authors  who  have  stu- 
died them. 

They  therefore  resolved  to  begin,  in  some  mea- 
sure, de  novo — to  institute  a  rigorous  revision  of 
the  terms  employed,  making  such  additions  and 
improvements  as  might  seem  to  be  called  for ; 
and  to  attempt  a  more  complete  and  connected 
account  of  the  existing  discoveries  respecting  the 
anatomical  and  physif^logical  departments  of  the 
science  than  has  yet  been  given  to  the  world  : — 
and  to  these  two  points  their  plan  at  the  outset 
was  limited. 

It  soon,  however,  occurred  to  them,  that  it 
would  be  of  little  use  to  write  a  book  which  no 
one  would  peruse  ;  and  that  in  the  present  age  of 
love  for  light  reading,  there  could  not  be  much 
hope  of  leading  students  to  the  dry  abstractions 
ofthe  science,  unless  they  were  conducted  through 
the  attractive  portal  ofthe  economy  and  natural 
history  of  its  objects.  To  this  department,  there- 
fore, they  resolved  to  devote  the  first  and  most  con- 
siderable portion  of  their  intended  work,  bringing 
into  one  point  of  view,  under  distinct  heads,  the 
most  interesting  discoveries  of  Reaumur,  DeGeer, 
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IJonnet,  Lyoiiet,  the  Ilubers,  &c.,  as  well  as  tlieir 
own  individual  observations,  relativeto  the  noxious 
and  beneficial  properties  of  insects ;  their  aflection 
for  their  young;  their  food,  and  modes  of  obtain- 
ing it ;  their  habitations  ;  societies  ;  &c.  &c. :  and 
they  were  the  more  induced  to  adopt  this  plan, 
from  the  considei'ation,  that,  thougli  many  of  the 
most  striking  of  these  facts  have  before  been  pre- 
sented to  the  English  reader,  a  great  proportion 
are  unknown  to  him  ;  and  that  no  similar  gene- 
ralization (if  a  sb'j^ht  attempt  towards  it  in  Smel- 
lie's  Philosophy  of  Natural  liiatory,  and  a  confes- 
sedly imperfect  one  in  Latreiile's  Histoirc  Nalu- 
relie  des  Cnistaciit  ct  des  Jusectes  be  excepted) 
has  ever  been  attempted  in  any  language. — Thus 
the  entire  work  wouldbestrictlyon  theplanof  the 
Pkilosophia  Entomologica  of  Fabricius,  only  giv- 
ing a  much  greater  extent  to  the  (Economia  and 
V«u$,  and  adverting  to  these  in  the  first  place  in- 
stead of  in  the  last. 

The  epistolary  form  was  adopted,  not  certainly 
from  any  idea  of  their  style  being  particularly 
suited  to  a  mode  of  writing  so  diOicult  to  keep 
from  running  into  incongruities  ;  but  simply  be- 
cause this  form  admitted  of  digressions  and  allu- 
sions called  for  in  a  popular  work,  but  which 
might  have  seemed  misplaced  in  a  stricter  kind 
nf  composition  ; — because  it  is  better  suited  lo 
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convey  those  practical  direclioiis,  wiiicli  in  some 
brandies  of  the  pursuit  the  student  requires  ; — ■ 
and  lastly,  because  by  this  form,  the  objection 
against  speaking  of  the  manners  and  economy  of 
insects  before  eiiterinj^  upon  the  definition  of 
Ihem,  and  explaining-  the  terms  of  the  science — a 
retrograde  course,  Hhich  they  have  chosen  fmm 
their  desire  to  present  the  must  alluring  side  of 
the  science  first — is  in  great  measure,  if  not 
wholly,  obviated. 

Such  is  the  plan  which  the  authors  chalked  out 
for  themselves — a  plan  which  in  the  execution 
they  liave  found  so  much  more  extensive  than 
they  calculated  upon,  that,  could  (hey  have  fore- 
seen the  piles  of  volumes  through  wliicli  it  has 
entailed  upon  them  tlie  labour  of  wading,  often 
to  glean  scarcely  more  than  a  single  fact — the 
numerous  anatomical  and  technological  iuvcsti- 
gations  which  it  has  called  for — and  the  long  cor- 
respondence, almost  as  bulky  as  the  entire  work, 
unavoidably  rendered  necessary  by  the  distant 
residence  of  the  parties — they  would  have  shrunk 
from  an  undertaking,  of  which  the  profit,  if  by 
great  chance  there  should  be  any,  could  not  be 
expected  to  repay  even  the  cost  of  books  required 
in  it,  and  from  which  any  fame  must  necessarily 
be  confined  to  a  very  limited  circle.  But  having 
entered  upon  it,  they  have  persevered  ;  and  if 


llicy  succeed  in  their  grand  aim,  that  of  making 
roHverts  amongst  their  countrvmen  to  a  study 
equally  calculated  for  prnmoting  llie  glory  of 
God  and  the  delight  and  profit  of  man,  Ihey  will 
not  deem  the  labour  of  the  leisure  hours  of  six 
years  ill  bestoned. 

And  here  it  may  be  proper  to  observe,  that  one 
of  their  first  and  favourite  objects  has  been  to  di- 
rect the  attention  of  their  readers  "  from  nature 
up  to  nature's  God."  For,  when  they  reflected 
upon  the  fatal  use  which  has  too  often  been  made 
of  Natural  History,  and  that  from  the  very  works 
and  wonders  of  God,  some  philosophists,  by  an 
unaccountable  penersion  of  intellect,  have  at- 
tempted to  derive  arguments  eillier  against  his 
being  and  providence,  or  ag-ainst  the  Religion 
revealed  in  the  Holy  Scriptures,  they  conceived 
lliey  might  render  some  service  to  the  most  im- 
portant interests  of  mankind,  by  showing  how 
every  department  of  the  science  they  recommend 
illustrates  the  great  truths  of  Religion,  and  proves 
that  the  doctrines  of  the  Word  of  God,  instead  of 
being  Contradicted,  are  triumphantly  confirmed 
by  his  Works. 

"  To  nee  all  things  in  God"  has  been  accounted 
one  of  the  peculiar  privileges  of  a  future  state ; 
and  in  this  present  life,  "  to  sec  God  in  all  things," 
in  the  mirror  of  the  creation  to  behold  and  adore 


llie  reflected  g-lory  of  the  Creator,  is  no  mean  al- 
(ainnieiit;  nnd  it  possesses  this  advantage,  tliat 
liius  we  sanctify  onr  pursuits,  and,  instead  of' 
loving  flie  creatures  for  themselves,  are  led  by 
the  survey  of  them  and  their  instincts  to  the  love 
of  Him  who  made  and  cndoned  them. 

Of  their  performance  of  the  first  part  of  their 
plan,  in  wliich  there  is  the  least  room  for  origi- 
nality, it  is  only  necessary  for  the  authors  to  say 
that  they  have  done  their  best  to  make  it  as  com- 
prehensive, as  interesting,  and  as  useful  as  pos- 
sible :  but  it  is  requisite  to  enter  somewhat  more 
fully  into  what  has  been  attempted  in  the  anato- 
mical, physiological,  and  technical  parts  of  the 
work. 

As  far  as  respects  the  general  physiology  and 
interior  anatomy  of  insects,  they  have  done  little 
more  than  bring  together  and  combine  the  obser- 
vations of  the  naturalists  who  have  attended  to 
these  branches  of  the  science :  but  the  cxfnior 
anatomy  they  have  examined  for  themselves 
through  the  whole  class,  and,  they  trust,  not 
without  some  ne\v  light  being  thrown  upon  the 
subject ;  particularly  by  pointing  out  and  giving 
names  to  many  parts  Jiever  before  noticed. 

In  the  '/"erwiiHo/o^y,  or  what,  to  avoid  the  bar- 
barism of  a  word  compoundedof  I^atin  and  Greek, 
they  would  be;;  to  call  the  Orismohs^  u( i\u'  *ci- 
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dice, llie^' have  endeavoured  to  ill  tioduce  through- 
out a  greaterdegreeof  precision  and  concinnily — 
dividing  it  into  g^enciv// and  partial  Orisniology  ; 
— under  the  former  head  defining  such  terms  as 
relate  lo  Substance,  Resistance,  Densili/,  Propor- 
tion, Figure,  Form,  Supcrjicirs,  (under  which  are 
introduced  Sculpture,  Clothing,  Colour,  &c. ) 
Margin,  Termination,  Incision,  Ramification, 
Dicision,  Direction,  Situation,  Connection,  Arms, 
&.C. ;  and  under  the  latter  those  that  relate  to  the 
body  and  its  parts  and  members,  considered  in  its 
great  subdivisions  of  Head,  T'nink,  and  Abdomen. 
In  ahortj  tliey  may  rest  their  claim  of  at  least  aiming 
at  considerable  improvement  in  this  department 
upon  the  great  number  of  new  terms,  and  ahera- 
tions  of  old  ones,  which  they  have  introduced — in 
external  Anatomy  alone  falling  litllc  short  of  150. 
If  it  should  be  thought  by  any  one  that  they  have 
made  too  many  changes,  they  would  remind  htm 
of  the  advice  of  Bergman  to  jNIorveau,  when  re- 
fonning  the  nomenclature  of  Chemistry,  the 
soundness  of  which  Dugald  Stewart  has  recog- 
nised— "  \efaitcs  grace  H  aucune  denomination 
impropre.  Ceux  qui  savent  dt-Jii,  cntendronl  tou- 
jours  ;  ceux  qui  ne  savcnt  pas  encore,  entendront 
plutCl. " 

Throughout  the  whole  pubhcation,  wherever 
any  fact  of  importance  not  depending  on  their 
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iiwn  auUiorily  is  mentionedj  a  reference  to  the 
source  «lieiice  it  lias  been  derived  is  generallv 
{ijiven  ;  so  lliat,  if  tlie  work  should  have  no  other 
vahie,  it  will  possess  that  of  saving;  much  trouble 
to  future  inquirers,  by  serving;  as  an  index  to  di- 
rect them  in  their  researches. 

The  authors  are  perfectly  sensible  that,  not- 
withstanding all  their  care  and  pains,  many  im- 
perfections will  unavoidably  remain  in  tlieir  work. 
There  is  no  science  lo  which  the  adage,  Diesdiem 
docet,  is  more  strikingly  applicable  than  to  Natu- 
ral History.  New  discoveries  are  daily  made,  and 
wilt  be  made,  it  is  probable,  to  the  end  of  time ; 
60  that  whoever  flatters  himself  tliat  he  can  pro- 
duce a  perfect  work  in  this  department  will  be 
miserably  disappointed.  The  utmost  that  can 
reasonably  be  expected  from  natumlists  is  lo  keep 
pace  with  the  progress  of  knowledge,  and  this 
tlie  authors  have  used  their  best  diligence  to  ac- 
complish. Every  new  year  since  they  took  the 
subject  in  hand  up  t«  the  very  time  when  the  lirst 
sheets  were  sent  to  the  press,  numerous  correc- 
tions and  alterations  have  suggested  themselves  ; 
and  thus  they  are  persuaded  it  would  be  were 
Ihey  to  double  the  period  of  delay  prescribed  by 
Horace.  But  Poetry  and  Natural  History  are  on 
a  different  fooling:  and  though  an  author  can 
plead  Utile  excuse  forgiving  his  verses  to  the 


World  while  he  sees  it  possible  to  polish  them  to 
higher  excellence,  the  naturalist,  if  lie  wishes  to 
promote  the  extension  of  his  science,  must  be  con- 
tent to  submit  his  p^•rfo^mances  to  the  public  dis- 
figured by  numerous  imperfections. 

In  the  introductory  letter  several  of  the  advan- 
tages to  be  derived  from  the  study  of  Entomology 
are  pointed  out ;  but  there  is  one,  which,  though 
it  could  not  well  have  been  insisted  upon  in  that 
place,  is  loo  important  to  be  passed  over  without 
notice — -its  value  in  the  education  of  youtli. 

All  modem  writers  on  this  momentous  subject 
unite  in  recommending  in  this  view.  Natural  His- 
tory :  and  if  '■'the  quality  of  accurate  discrimi- 
nation— the  ready  perception  of  resemblances 
amongst  diversities,  and  still  more  tlie  (|uick  and 
accurate  perception  of  diversity  in  the  midst  of 
resemblances — constitutes  one  of  tlie  most  im- 
portant operations  of  the  understanding;  if  it  be 
indeed  the  foundation  of  clear  ideas,  and  tlie 
acquisition  of  whatever  can  be  truly  called  know- 
ledge depends  most  materially  on  the  possession 
of  it: — if  "the  best  logic  be  that  which  teaches 
us  to  suspend  our  judgements;"  and  "tlie  art  of 
seeing,  so  useful,  so  universal,  and  yet  so  uncom- 
mon, be  one  of  the  most  valuable  a  man  can  pos- 
sess."— there  can  he  no  doubt  of  the  judiciousness 
of  their  advice.    Now  of  all  tlie  branches  of  Na- 
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tural  History,  Entomulogy  is  unquestionably  tlie 
best  fitted  for  thus  disciplining  the  mind  of  youth; 
and  simply  from  tliese  circumslancea,  that  its  ob- 
jects have  life,  are  g-ifted  with  surprising  instincts 
admirably  calculated  to  attract  youthful  attention, 
and  are  to  be  met  vvilli  every  where.  It  is  not 
meant  to  undeivaluc  the  good  effects  of  the  study 
of  Botany  or  Mineralogy  :  but  It  is  self-evident 
that  nothing  inanimate  can  excite  such  interest  id 
tlic  mind  of  a  young;  person  as  beings  endowed 
with  vitality,  exercising  their  powers  and  facul- 
ties in  so  singular  a  way  ;  which,  as  Reaumur  ob- 
serves, are  not  only  alive  themselves,  but  confer 
animation  upon  the  leaves,  fruits,  and  llowers 
that  they  inhabit  ;  which  every  walk  otTers  to 
view  ;  and  on  which  new  observations  may  be 
made  without  end. 

Besides  these  advantages^  no  study  affords  a 
fairer  opportunity  of  leading  the  yonng  mind  by 
a  natural  and  pleasing  path  to  the  great  truths  of 
Religion,  and  of  impressing  it  with  the  most 
lively  ideas  of  the  power,  wisdom,  and  goodness 
of  the  Creator. 

Not  that  it  is  recommended  to  make  children 
collectors  of  insects,  nov  that  young  people,  to 
the  neglect  of  more  important  duties  and  pursuits, 
should  generally  become  professed  Entomolo- 
gists ;    but,  if  the  Ibrmer  be  familiarized  with 


jmt  names,  inanner8,.and  economy,  and  the  lat- 
ter initiated  into  their  classitifation,  it  will  be  an 
excellent  method  of  streng^lhening  their  habits  of 
observation,  attention,  and  memory,  equal  per- 
haps, in  this  respect,  to  any  other  mental  exercise  : 
and  then,  like  Major  Gyllenhal,  who  studied  En- 
tomology tinder  Thunberg  about  1770,  and  after 
an  interval  of  twenty  years  devoted  to  the  service 
of  his  country,  resumed  his  favourite  pursuit  with 
all  the  ardour  of  youth,  and  is  at  this  time  giving 
to  the  world  a  description  of  (he  insects  of  Swe- 
den invaluable  for  its  accuracy  and  completeness 
—they  would  be  provided  in  their  old  age  with 
an  object  capable  not  merely  of  keeping  off  that 
teedium  eitte  so  often  inseparable  from  the  relin- 
quishment of  active  life,  but  of  supplying  an  un- 
failing fund  of  innocent  amusement,  an  incentive 
to  exercise,  and  consequently  no  mean  degree  of 
health  and  enjoyment. 

Some,  who,  with  an  ingen  ious  author  *,  regard 
as  superfluous  all  pains  to  show  the  utility  of  Na- 
tural History  in  reference  to  the  common  pur- 
poses of  life,  asking  "  if  it  be  not  enough  to  open 
8  source  of  copious  and  clieap  amusement,  which 
tends  to  harmonize  the  mind,  and  elevate  it  to 
worthy  conceptions  of  nature  and  its  Author  ? 
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ifa  greater  blessing  toatimii  can  be  ofTered ttian 
happiness  at  an  easy  rate  unalloyed  by  any  de- 
basing mixlure  ? " — may  think  the  earnestness  dis- 
played on  this  head,  and  tlie  length  which  has 
been  gone  in  refuting  objections,  needless.  But 
Kiitomology  is  so  peculiarly  circumstanced,  that 
without  removing-  therse  obstacles,  there  could  be 
no  hope  of  winning;  votaries  to  the  pursuit.  Pliny 
fett  the  necessity  of  following  tin's  couii^e  in  the 
outset  of  his  book  which  treats  on  insects,  and  a 
similar  one  has  been  originaliv  called  for  in  intro- 
ducing the  study  even  to  llioi.e  countries  where 
the  science  is  now  most  honoured.  In  France, 
Reaumur,  in  each  ofthe  successive  voiumes  of  his 
immortal  work,  found  it  essential  to  seize  every 
opportunity  of  sliowing  that  the  study  of  insects 
is  not  a  frivolous  amusement,  nor  devoid  of  uti- 
hty,  as  his  countrymen  conceived  it;  and  in  Ger- 
many Sulzcr  had  to  traverse  the  same  road,  telling 
us,  in  proof  of  the  necessity  of  tliis  procedure, 
that  on  showing  his  works  on  insects  with  their 
plates  to  two  very  sensible  men,  one  commended 
him  for  employing  liis  leisure  houi-s  in  preparing- 
prints  that  would  amuse  children  and  keep  them 
out  of  mischief,  and  the  other  admitted  that  they 
might  furnish  very  pretty  patterns  for  ladies* 
apmns !  And  thougli  in  this  country  things  are 
not  non  tiuile  so  bad  as  tlic\    were  \ilien  Lady 


Glanville's  will  was  attempted  to  be  set  aside  on 
the  ground  of  lunacy,  evinced  by  no  oilier  act 
than  her  fondness  for  collecting-  insects,  and  Ray 
had  to  appear  at  Exeter  on  the  trial  as  a  witness 
of  her  sanity*,  yet  nothing  less  than  tine  upon 
line  can  be  expected  to  eradicate  the  deep-rooted 
prejudices  which  prevail  on  this  subject.  "  Old 
impression.^,"  as  Reaumur  has  well  observed, 
"  are  with  difficulty  effaced.  They  are  weaken- 
ed, they  appear  unjust  even  to  those  who  feel 
them,  at  the  moment  they  are  attacked  by  argu- 
ments wbicli  are  unanswerable  ;  but  the  next  in- 
stant the  proofs  are  forgotten,  and  tlie  perverse 
aNHuciation  resumes  its  empire." 

The  authors  do  not  know  that  any  curiosity 
will  be  excited  to  ascertain  what  share  has  been 
contributed  to  the  work  by  each  of  them  ;  but  if 
there  should,  it  is  a  curiosity  they  must  be  ex- 
cused from  gratifying.  United  in  the  bonds  of  a 
friendship,  wliich,  though  they  have  to  thank 
£ntumulogy  for  giving  birth  to  it,  is  founded 
upon  a  more  solid  basis  than  mere  community  of 
Bcientific  pursuits,  they  wish  that,  whether  blame 
or  praise  is  the  fate  of  theii'  labours,  it  may  be 
jointly  awarded.  All  that  they  think  necessary  to 
state  is,  (hat  the  composition  of  each  of  llie  dif- 
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ferent  departments  of  the  work  has  been,  as 
nearly  as  possible,  divided  between  tliem  ; — that 
though  the  letter,  or  series  of  letters,  on  any  par- 
ticular subject,  has  been  usually  undertaken  by 
one,  some  of  the  facts  and  illustrations  have  ge- 
nerally been  supplied  by  the  other,  and  there  are 
a  few  to  which  they  have  jointly  contributed; — 
and  that,  throughout,  the  facts  for  which  no 
other  authority  is  quoted,  are  to  be  considered  as 
resting  upon  that  of  one  or  other  of  the  authors, 
but  not  always  of  him,  who,  from  local  allusions, 
maybe  conceived  tiie  writeroftlie  letter  in  which 
they  are  introduced,  as  the  matter  furnished  by 
each  to  the  letters  of  the  other  must  necessarily 
be  given  in  the  person  of  the  supposed  writer. 

In  acknowledging  their  obligations  to  their 
friends,  (he  first  place  is  due  to  Simon  >Vilkin, 
Es<t.  of  Costessey  near  Norwich,  to  whose  libe- 
rality they  are  indebted  for  the  numerous  plates 
which  illustrate  and  adorn  the  work  ;  the  whole 
of  ^vhich  have  been  drawn  and  engraved  by 
his  artist  Mr.  John  Curtis,  whose  intimate  ac- 
quaintance with  the  subject  has  enabled  him  to 
give  to  the  figures  an  accuracy  which  they  could 
not  have  received  from  one  less  conversant  with 
the  science.  Nor  is  the  reader  less  under  obliga- 
tion to  Mr.  Wilkin's  liberalitv  than  the  authors. 
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wliOj  if  the  drauiiig's,  &c.  had  been  to  be  paid 
for,  must  necessarily  have  contented  themselves 
with  giving  a  much  smaller  number. 

To  Alexander  MacLeay,  Esq.  they  are  un- 
der particular  obligations,  for  the  warm  inter- 
tM.  he  lias  all  along  taken  in  the  work,  the  judi- 
cious advice  he  has  on  many  occasions  given, 
the  free  access  iii  «liich  he  has  indulged  the 
authors  to  his  unrivalled  cabinet  and  well-stored 
library,  and  the  numerous  olher  attentions  and 
arcommodations  by  which  he  has  materially  as- 
sisted them  in  its  progress. 

To  the  other  friends  who  have  kindly  aided 
Ihcm  in  this  undertaking  in  any  way,  they  beg 
here  to  oiFer  their  best  thanks. 

It  now  only  remains  that  they  should  assign 
their  reasons  for  sending  the  work  into  the  world, 
contrary  to  their  original  intentions,  in  an  imper- 
fect slate,  by  the  publication  of  the  fii'st  volume 
only.  One  inducement  to  this  course  has  been  the 
occurrence  of  unexpected  interruptions,  which, 
tbougli  the  bulk  of  the  work  has  been  long  writ- 
ten, have  hitherto  precluded  the  completion  of  the 
entire  plan  :  but  their  principal  reason  has  been 
the  wish  to  render  the  physiological  and  anatomi- 
cal departments  more  perfect  by  the  consultation 
of  various  continental  works  published  within  the 
last  hix  or  eight  ycais,  now  for  the  first  time  ac- 
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cessible ;  and  to  ascertain,  by  the  public  recep- 
tion of  this  first  part,  whellier  it  will  be  expedient 
to  give  tlie  remainder  tliat  extension  which  was  at 
one  time  contemplated,  or  to  contract  it  within 
narrower  limits.  A  history  of  Entomology,  and  a 
complete  list  of  entomological  works,  (for  which 
last  Mr.  Dryander's  admirable  catalogue  of  Sir 
Joseph  Banks's  library  alfoixls  the  fullest  mate- 
rials,) entered  into  the  original  plan,  and  the 
rough  draught  of  both  is  completed;  but  whether 
these  (which  arc  not  essential  to  a  work  of  tliis 
nature)  will  be  published,  must  depend  upon  the 
judgement  of  the  public  as  to  the  value  of  that 
portion  now  submitted  to  them. 

The  contents  of  the  remaining  volumes  will  be 
nearly  as  follows.  Societies  of  Insects,  including 
the  History  of  Ants,  Wasps,  Bees,  &c.  Moliims 
of  insects.  Noises  of  insects.  I\[eans  of  defence 
from  their  enemies.  Luminous  insects.  Hyber- 
nation of  insects.  Instinct  of  insects.  Detinition 
of  the  term  Insect.  Statesofinsects — Egg;  Larva; 
Pupa  ;  Imago.  Tlieir  general  exterior  Aimlomy 
— Head;  Trunk;  Abdomen.  Their  I'/i/crtor  Ana- 
tomy and  Pliysiology — Sensation  ;  Respiration  ; 
Circulation  ;  Digestion  ;  Secretion  ;  Generation  ; 
Diseases,  &c.  Senses  of  insects.  Orismology  and 
Definitions  of  terms.  Characters  of  insects — 
Class.  Order,  Family,  Genu.*,  Species,  Variety. 
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Investigation  of  insects.  Seasons  in  which  they 
appear.  Instruments  and  mode  of  taking  and 
preserving  them^ — with  other  particulars  which 
it  is  not  necessary  here  to  enumerate. 

The  List  of  Authors  quoted  in  this  work  will 
be  found  in  the  last  volume.  It  was  intended  to 
have  given  with  this  all  the  plates  illustrative  of 
the  orders^  but  only  three  could  be  finished  in 
time :  the  remainder  will  appear  in  the  second 
volume^  and  those  which  relate  to  the  anatomy 
and  definitions  in  the  third  and  fourth. 
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ENTOMOLOGY. 


LETTER  I. 

Dear  Sib,  " 

J  CANNOT  wonder  ihat  an  active  mind  like  yours 
should  experience  no  small  degree  of  tedium  in  a  situation 
so  &r  removed,  as  you  represent  your  new  residence  to 
be,  from  *'tlie  busy  hum  of  men."  Nothing  certainly 
can  compensate  for  the  want  of  agreeable  society;  but 
since  your  case  in  this  respect  admits  of  no  remedy  but 
padence,  I  am  glad  you  are  desirous  of  turning  your  at- 
tention to  some  pursuit  which  may  amuse  you  in  the  in- 
tervals of  severer  study,  and  in  part  supply  the  void  of 
which  you  complain.  I  am  not  a  little  flattered  that  you 
wish  to  be  informed  which  class  in  the  three  kingdoms 
of  nature  is,  in  my  opinion,  most  likely  to  answer  your 
purpose;  at  the  same  time  intiniating  Uiat  you  feel  in- 
clined to  ^ve  tlie  preference  to  Entomology,  provided 
some  objections  caji  be  satisfactorily  obviated,  which  you 
have  been  accustomed  to  regard  as  urged  wiih  a  consi- 
derable semblance  of  reason  against  llie  cultivation  of  that 
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Mankind  in  general,  not  excepting  even  philosophers, 
are  prone  to  magnily,  often  beyond  its  just  merit,  the 
science  or  pursuit  to  whicti  they  have  addicted  them- 
selves, and  to  depreciate  any  that  seems  to  stand  in  com- 
petition with  their  favourite ;  like  the  redoubteil  cham- 
pions of  romance,  each  thinks  himself  bound  to  take  tlie 
field  agabist  everj'  one  tlial  will  not  subscrilie  to  the 
peerless  beauty  nnd  accomplislunents  of  his  own  Diil- 
cinea.  In  such  conflict  for  pre-eminence  I  know  no  sci- 
ence that,  in  this  country,  has  come  off  worse  than  En- 
tomologj-:  her  champions  hidierto  have  been  so  few,  and 
their  efforts  so  imnvailing,  diat  all  her  rival  sisters  have 
been  exalted  al>ove  her ;  and  I  believe  there  is  scarcely 
any  branch  of  Natural  History  that  has  had  (ewer  Bri- 
tish admirers.  While  Botany  boasts  of  myriads,  she, 
though  not  her  interior  eillier  in  beautj',  symmetry,  or 
grace,  has  received  the  homage  of  a  very  slender  train 
indeed.  Since  therefore  the  merits  of  Entomology  have 
been  so  litde  acknowleilged,  you  nil!  not  deem  it  invi- 
dious if  I  advocate  the  cause  of  this  distressed  damsel, 
and  endeavour  to  effect  her  restoration  to  her  just  rights, 
privileges,  and  rank. 

Things  Uiat  are  universally  obvious  and  easy  of  exa- 
mmatimi,  as  they  are  tlie  first  tlmt  fall  under  our  notice, 
so  are  tJiey  also  most  commonly  those  wliich  we  first  feel 
an  inclination  to  study;  while,  on  tlie  conlrarj',  things 
that  must  be  sought  for  in  order  to  be  seen,  and  which 
when  sought  for  avoid  die  approach  and  inquiring  eye 
of  man,  arc  often  tlie  last  to  which  he  directs  his  atten- 
tion. The  vegetable  kingdom  stands  in  the  former  pre- 
dicament. Flora  with  a  liberal  hand  has  scattered  around 
us  her  charming  productions;  they  every  where  meet 
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tnd  allnre  us,  enchanting  us  by  their  beauly,  regaling  us 
by  their  fragrance,  and  interesring  us  as  much  by  their 
subaerrience  to  our  luxuries  and  comfort,  as  to  the  ne- 
cessary support  and  well-being  of  our  life.  Beasts,  birds, 
and  iishes  also,  in  some  one  or  otlier  of  these  respects^ 
attract  our  notice ;  but  insects,  unfortunate  insects,  ore 
so  fer  from  attracting  us,  that  we  are  accustomed  to  ab- 
hor them  fi^m  our  childhood.  The  first  knowledge  that 
we  get  of  them  is  as  tormentors;  they  are  usually  pointed 
out  to  us  by  those  about  us  as  uglr,  filthy,  and  noxious 
creatures;  and  the  whole  insect  world,  butterflies  per- 
hnps  and  some  few  others  excepted,  are  devoted  by  one 
universal  ban  to  proscription  and  execration,  as  fit  only 
to  be  trodden  luider  our  feet  and  crushed :  so  that  often, 
l)efore  we  can  persuade  ourselves  to  study  tliem,  we  have 
to  remove  from  our  minds  prejudices  deeply  rooted  and 
of  long  standing. 

Anollier  principal  reason  which  has  contributed  to 
keep  Entomology  in  the  back  ground  arises  from  tlie  di- 
minutive size  of  the  objects  of  which  it  treats.  Being 
amongst  the  most  minute  of  nature's  productions,  they 
do  not  so  readily  catch  the  eye  of  the  observer;  and 
when  they  do,  mankind  in  general  arc  so  apt  to  estimate 
the  worth  and  imjiortance  of  things  by  tlieir  bulk,  tliat 
because  we  usually  measure  them  by  the  duodecimals  of 
in  inch  instead  of  by  the  fool  or  by  the  yard,  insects  arc 
deemed  too  insignificant  parts  of  the  creation,  and  of  too 
little  conse(]uence  to  its  general  welfare,  to  render  them 
worthy  of  any  serious  attention  or  study.  Wliat  small 
fiiondation  tliere  is  for  such  prejudices  and  misconcejv 
ti(m,  I  shall  endeavour  to  show  in  the  course  of  our  fu- 
ture correspondence;  my  object  now,  as  the  champion 
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and  advocate  of  Entomologj',  is  to  point  out  to  you  Tiw' 
comparative  advantages,  and  to  remove  the  veil  which 
has  hitherto  coucealetl  tliose  attractions,  and  that  grace 
and  beauty,  wliich  entitle  lier  to  equal  admiration  at  least 
with  her  sister  branches  of  Natural  History. 

In  estimating  the  comparative  value  of  the  study  of 
any  department  in  diis  branch  of  science,  we  ought  to 
contrast  it  with  others,  as  to  the  rank  its  objects  hold  in  ^ 
tbe  scale  of  being;  the  amusement  and  uistruction  uliich 
the  student  nmy  derive  fiom  it;  and  its  utility  to  society 
at  large.  With  respect  to  public  utility,  the  study  of 
each  of  the  three  kingdoms  uiay  jierhaps  be  allovsed  tu 
stand  upon  nearly  an  equal  footing ;  I  shall  not,  tlicre- 
(bre,  enter  upon  that  subject  till  I  come  to  consider  the 
question  Cui  bono  ?  aiid  to  point  out  tlie  uses  of  Ento- 
mology, but  confine  myself  now  to  the  two  first  of  these 
circumstances. 

As  to  rank,  I  must  claim  for  tlie  entomologist  some 
degree  of  precedence  before  the  mineralogist  and  tlie 
botanist.     The  mineral  kingdom,  whose  objects  are  nei-     , 
ther  organized  nor  sentient,  stands  certainly  at  the  foot 
of  the  scale.     Next  above  this  is  the  vegetable,  whose 
lovely  tribes,  though  not  endued  with  sensation,  are  or- 
ganized.    In  the  last  and  highest  place  ranks  the  aniniul 
world,  consisting  of  beings  that  are  both  organized  and 
sentienL     To  iliis  scnle  of  precedence  Uie  great  modern 
luminary  of  Natural  History,  notwidistanding  that  Bo-     \ 
tany  was  always  his  favourite  pursuit,  lias  given  his  sanc- 
tion, acknowletlging  in  the  preface  to  his  J-'auiia  Suecica, 
that  although  the  vegetable  kingdom  is  nobler  than  tlie 
mmeral,  yet  the  animal  is  more  excellent  than  the  vege-     > 
table.     Now  it  is  an  indLsputable  axiom,  I  should  thinly 
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that  the  more  exahed  the  object  the  more  excellent  tlie 
study.  By  lilts  obsenation,  however,  I  would  by  no 
means  be  thought  to  depreciate  or  discountenance  the 
study  either  of  plants  or  minerals.  All  tlie  works  of  our 
Creator  are  great,  and  woriliy  of  our  attention  and  in- 
vestigation, tlie  lowest  in  the  scale  as  well  as  tlie  highest, 
the  most  minute  and  feeble,  as  well  as  those  that  exceed 
,  in  magnitude  and  might.  Nor  ought  those  whose  incli- 
nation or  genius  leads  them  to  one  department,  to  say  to 
diose  who  prefer  anotlier — "we  have  no  need  of  you" — 
for  each  in  his  place,  by  diffusing  the  knowledge  of  his 
works  and  adding  to  the  stock  of  previous  discoveries, 
ouitributes  to  promote  die  glory  of  the  Great  Architect 
of  the  universe  and  the  good  of  his  creatures. 

It  is  not  my  wish  to  claim  for  my  favourite  science 
more  than  of  right  belongs  to  her;  therefore,  when  the 
question  is  concerning  rank,  I  must  concede  to  tlie  higher 
orders  of  animals,  I  mean  Fishes,  Amphibia,  Birds,  and 
Quadrupeds,  iheir  due  priority  and  precedence.  I  sliall 
only  observe  here,  that  diere  may  exist  circumstances 
which  countenaii  rank,  and  tend  to  render  the  study  of 
a  lower  order  of  beings  more  desirable  than  that  of  a 
higher:  when,  for  instance,  the  objects  of  the  higher 
study  are  not  to  be  come  at  or  preserved  without  great 
difficulty  and  expense ;  when  they  are  few  in  number;  or, 
when  they  are  already  well  ascertained  and  known :  cir- 
cumstances which  attach  to  the  study  of  those  animals 
that  precede  insects,  while  they  do  not  attach  to  the 
study  of  insects  themselves. 

With  regard  to  the  amusement  and  instruction  of  the 
student,  much  doubtless  may  be  derived  from  any  one  of 
the  sciences  alUidetl  to:  but  l'^ntomi>log\-  <ertaiiily  is  not 


J 


6  ISTBODUCTORy  LETTER. 

behind  any  of  her  sisters  in  these  respects ;  and  if  you 
are  fond  of  novelty,  and  anxious  to  make  new  discove- 
ries, she  will  open  to  you  a  more  ample  field  for  these 
than  either  Botany  or  the  higher  branches  of  Zoology. 

A  new  animal  or  plant  is  seldom  to  be  met  with  even 
by  those  who  have  leisure  and  opi>onunity  for  extensive 
researches;  but  if  you  collect  insects,  you  will  find,  how- 
ever limited  the  manor  upon  wluch  you  can  pursue  your 
gam^  that  your  efforts  are  often  rewarded  by  the  cap- 
ture of  some  non-descript  or  rari^  at  present  not  pos. 
sessed  by  otlier  entomologist^  for  I  liave  seldom  seen  a 
cabinet  so  meager  as  not  to  possess  some  unique  speci- 
men. Nay,  though  you  may  have  searched  everj-  spot 
in  your  neighbourhood  this  year,  turned  over  every  stone,  ■ 
shaken  every  bush  or  tree,  and  fished  every  pool,  you 
will  not  have  exhausted  its  insect  productions.  Do  the 
same  another  and  anotlicr,  and  new  treasures  will  still 
continue  to  enrich  your  cabinet.  If  you  leave  your  own 
vicinity  for  an  entomolc^cal  excursion,  your  prospects 
of  success  arc  still  fiirther  increasetl;  and  even  if  confined 
in  bad  weallier  to  your  imi,  the  windows  of  your  apart- 
ment,  as  I  liave  often  ex})erienced,  will  add  to  your  stock. 
If  a  sudden  shower  obliges  you  at  any  time  to  seek  sliel- 
tcr  imder  a  tree,  your  attention  will  be  attracted,  and  the 
tedium  of  your  station  relieved,  where  the  botanist  could 
not  hope  to  find  even  a  new  lichen  or  moss,  by  die  ap- 
pearance of  several  insects,  driven  tlierc  perhaps  by  the 
same  cause  as  yourselJ^  that  you  have  not  observed  be- 
fore. Should  you,  as  I  trust  you  will,  feel  a  desire  to 
attend  to  the  manners  and  economy  of  insects,  and  be- 
ambitious  of  making  discoveries  in  this  part  of  en- 
tomological science,  i  can  assure  you,  from  long  experi- 
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^ii  will  here  find  an  inexhaustible  fund  of 
novelty.  For  more  tlian  twenty  years  my  attention  lias 
been  directed  to  diem,  and  during  most  of  my  summer 
walks  my  eyes  have  been  employed  in  obser\ing  tlieir 
ways ;  yet  I  can  say  with  trutli,  that  so  far  from  having 
exhausted  tlie  subject,  widiin  the  lust  six  months  I  have 
witnessed  more  interesting  facts  respecting  their  history 
:»  tbtm  in  many  preceduig  years.  To  follow  only  tlie  in- 
sects that  frequent  your  own  garden,  from  their  first  to 
their  last  state,  and  to  trace  all  their  proceedings,  would 
supply  an  interesting  amusement  for  the  remainder  of 
TOUT  life,  and  at  its  close  you  would  leave  mjich  to  be 
done  by  your  successor;  for  where  we  know  thorougldy 
the  history  of  one  insect,  there  are  hundreds  concerning 
which  we  haye  ascertained  little  besides  the  Ixtre  fact  of 
their  existence. 

But  nnmerons  other  sources  of  pleasure  and  informa- 
tion will  open  themselves  to  you,  not  inferior  to  what  any 
other  science  con  fiirnish,  when  you  enter  more  deeply 
into  the  stutly.  Insects,  indeed,  appear  to  have  been  na- 
ture's favourite  productions,  in  which,  to  manifest  her 
power  and  skiU,  she  has  combined  and  concentrated  al- 
most ail  that  is  either  beautifiil  and  graceful,  interesting 
and  alluring,  or  curious  and  singular,  in  every  other  class 
and  order  of  lier  children.  To  these,  her  valued  minia- 
Im-es,  she  has  given  tlie  most  delicate  touch  and  highest 
fiiush  of  her  pencil.  Numbers  she  has  armed  with  glit- 
tering mail,  which  reflects  a  lustre  like  that  of  burnished 
metals*;  in  others  she  lights  up  the  dazzling  radiance  of 
polished  gems".     Some  she  has  decked  witli  what  looks 

•  The  genera  EumJpm,  F.  Lamprinia,  Latr.  Fj/nMfci,  Uerlwt. 
"  CtifplorhifnchM  ruHlnni,  turhy. 
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like  liquid  drops,  or  pintes  of  gold  and  silver';  or  willi 
scales  or  pile,  whicli  niimic  the  colour  and  emit  the  ray 
of  the  same  precious  metals  ".  Some  exhibit  a  rude  ex- 
terior, like  stones  in  tlieir  native  state  =,  while  others  re- 
present their  smooth  anil  shining  fiice  ailer  tliey  have 
been  submitted  to  ll»e  ttwl  of  the  polisher:  otliers,  again* 
like  so  many  pygmy  Atlases  bearing  on  tlieir  backs  a 
microcosm,  by  the  rugged  and  various  elevations  and  d^ 
pressions  of  their  tuberculiitcd  crust,  present  to  llie  eye 
of  the  beholder  no  unapt  imitation  of  the  unequal  surfiice 
of  the  earth,  now  horrid  with  mis-shapen  rocks,  ridges, 
and  precipices — now  swelling  into  hills  and  mountains, 
and  now  sinking  into  valleys,  glens,  and  caves '' ;  while 
not  a  few  ere  covered  witli  branching  spines,  which  fancy 
may  form  into  a  forest  of  trees '. 

What  numbers  vie  witli  tlie  charming  oflspring  of  Flora 
in  various  beauties !  some  in  the  deUcacy  and  variety  of 
their  colours,  colours  not  like  tliosc  of  flowers  evanescent 
and  fugitive^  but  fixed  and  durable,  surviving  their  sub- 
ject, and  adorning  it  as  much  after  deatli  as  they  did 
when  it  was  alive ;  otliers,  again,  in  tlie  vetiiing  and  tex- 
ture of  lh«r  wings  j  and  others  in  die  rich  cottony  down 
that  clothes  tliera.  To  such  jjerfeclion,  indeed,  has  na- 
ture in  them  carried  her  mimetic  art,  that  you  would  de- 
clare, upon  beholding  some  insects,  that  they  had  robbed 
the  trees  of  their  leaves  to  form  for  themselves  artificial 
wings,  so  exactly  do  they  resemble  them  in  their  form, 

•  ffetperia  Ctipido,  F.  PaptSo  Faalfionr:,  Lalhonia.  L,  &c. 
"  Pepm /lacipemai,  argattala.  F.  &c. 

'  The  ipeciot  of  the  genus  Trot,  F. 

•  Many  o(  the  Seamiteula!,  DyruutidtE,  MacLca\,&c. 

'  Many  caterpillars  of  BiUtcrfiie*.  Merian  Surinam,  t.  xjtii.  xxv. 
&c.  aud  of  SaiFjiics.    Rcaiua.  v.  /.  xii.  /.  7,  8—  1 4. 
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tibstance,  and  vascular  Btructiirc ;  some  rejiiescnting 
grefli  leaves,  aiitl  oUiers  tliose  thai  are  dry  and  witliered  ■. 
Niiy,  sometimes  this  mimicry  is  so  exquisite,  tliat  you 
vnHilii  niiiitake  the  wliole  insecl  for  a.  portion  of  the 
linmcbing  spray  of  a  tree''.  No  mcnn  beautj'  in  some 
planls  arises  from  the  fluting  and  punctuation  of  their 
Stems  and  leaves,  and  a  similar  oraoment  conspicuously 
disdoguishes  nmnei'ous  insects,  which  also  imitate  with 
multiform  variety,  as  may  particularly  he  seen  in  llie  ca- 
tttjriikrs  of  many  species  of  tlie  butterfly  tribe  (Papili- 
onida),  die  spines  and  prickles  which  are  given  as  a  Noli 
netatigcre  armour  to  several  vegetahle  productions. 

In  fishes  tlie  lucid  scales  oi'viu-ied  hue  that  cover  and 
defend  them  are  uni^'ersaliy  admired,  and  esteemeil 
ilieir  peculiar  ornament;  but  pince  a  butterfly's  wing 
luuler  a  microscope,  that  avenue  to  unseen  glories  in 
new  worlds,  and  you  will  discover  that  natih-e  has  en- 
dowed the  most  nmnerous  of  die  insect  tribes  with  the 
same  privilege,  raultiplyhig  in  tliem  the  forms  *,  and  di- 
versifying the  colouring  of  diis  kmd  ol'  clotliing  l>eyond 
all  paralleL  The  rich  and  velvet  tints  of  the  plumage 
ol"  birds  are  not  superior  to  what  the  curious  observer 
may  discover  in  a  variety  of  Lejiidopterai  and  those 
many-coloured  eyes  which  deck  so  gloriously  the  pea- 
cock's tail  are  imitated  with  success  by  one  of  our  most 
conunon  butterflies''.  Feathers  are  thought  to  be  pe- 
culiar to  birds ;  but  insects  oflen  imitate  them  in  dieir 
antenna:*,  wings ',  and  even  sometimes  in  the  covering 

•  Varinu*  tpcciet  of  the  gtncra  Locjuta  and  Manlif,  F, 

*  M«y  *pedc<i  of  Phiuma.  '  De  Geer,  I.  (.  3.  /.  I  —34,  &c. 

•  PapUu  la,  L. 

*  Afar,  L.  C/uronomut,  Mifig.,  and  otiict  Tipuiidia. 
'  PUriiphorui,  V. 
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of  tlieir  bodies '. — We  admire  with  reason  the  c 
quadrupeds,  whetlier  tlieir  skins  be  covered  with  pile,  or 
wool,  or  fur,  yet  are  not  perhaps  aware  that  a  vast  va- 
riety of  insects  arc  clothed  with  all  tliesc  kinds  of  hair, 
but  infinitely  finer  aiid  more  silky  in  texture,  more  bril- 
liant and  delicate  in  colour,  and  more  variously  shaded 
than  what  any  otlier  animals  con  pretend  to. 

In  vari^ation  insects  certainly  exceeil  every  other 
class  of  animated  beings.  Nature,  in  her  sportive  mood, 
when  punting  them,  sometimes  hnitates  die  clouds  of 
heaven ;  at  others,  die  meondring  course  of  tlic  rivers 
of  tlie  earth,  or  the  undulations  of  their  waters :  many 
arc  veined  like  beautiful  marbles;  others  have  the  sem- 
blance of  a  robe  of  the  iinest  net-work  thrown  over  them; 
some  she  blazons  with  heraldic  insignia,  gi^'ing  them  to 
bear  in  fields  sable — azure — vert — gules — argent  and 
or,  fesses — bars — Abends — crosses— crescents — stars,  and 
even  animals  **.  On  nriany,  talcing  her  rule  and  com- 
passes, she  draws  with  precision  matliematical  figures; 
points,  tines,  angles,  triangles',  squares,  and  circles.  On 
others  she  pourtrays,  with  mystic  hand,  what  seem  like 
hierogly]>luc  sj-mbols,  or  inscribes  them  with  the  cha- 
racters and  leUers  of  various  languages,  often  very  cor- 
rectly formed'';  and,  wliat  is  more  extraordinary,  she 
baa  registered  in  others  figures  which  corresjxjnd  with 
several  dates  of  tlie  Cbristian  era*. 

Nor  has  nature  been  lavish  only  in  the  apparel  and 

'Hainof'nmtyoTtheApidir.Moii.Ap.Aiig.l.t.  10,  "d.l./ l.i, 

'  Flinui  nupmiuEu,  L.  '  Trichiia  delta,  ¥. 

'  Pnonui  /imgiiKania,  F.  Papilio  C.  aiban,  L.  lioaib^x  ^,  A'oc- 
lua  y,  P. 

'  On  tlie  unJcTEide  of  tlic  prtTDnr)"  wirig^  near  [lie  iiiarEin  iji  I'lt- 
irilio  jl^liiia,  Lolhmia,  Silim,;  Sn: 
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ornament  of  ttiese  privileged  tribes ;  in  other  respects 
she  has  been  equfilly  uiisparinff  of  her  favours.  To 
some  she  has  given  fins  like  those  of  fish,  or  a  beak  re- 
sembling that  of  birds';  to  otJiers  honis,  nearly  the 
counteqiarts  of  those  of  vnrious  quadrupeds.  Tlie  bull'", 
the  stag S  the  rhinoceros'',  and  even  tlie  hitherU>  Toinly 
sought  for  unicorn  *,  have  in  tliis  respect  many  repres 
sentatives  amongst  bisects.  One  is  armed  witli  tusks 
not  unlike  lliose  of  tlie  elepliont  ^ ;  another  is  brisded 
widi  s])ines,  as  die  |}orcupinc  and  hedge-hog  with  quills'; 
a  third  is  an  armadillo  in  miniature ;  the  disproportioned 
hind  legs  of  the  kangaroo  give  a  most  grotesque  appear- 
ance to  a  fouttli '';  and  die  tlircatening  head  of  the  snake 
a  foimd  ui  a  fifth '.  It  would,  however,  be  endless  to 
(voduce  all  the  instances  which  occur  of  such  imitations; 
and  I  shall  only  remark  tliat,  generally  speaking,  diese 
onus  and  instruments  in  structure  and  finishing  far  ex- 
ceed those  wliicli  diey  resemble. 

But  further,  insects  not  only  mimic,  in  a  manner  in- 
finitely various,  every  thing  in  nature,  they  may  also 
with  very  litUe  violence  be  regarded  as  symbolical  of 
bongs  out  of  and  above  nature^  The  butterfly,  adorned 
with  every  beauty  and  every  grace,  borne  by  radiant 
wings  Utrougb  the  fields  of  ether,  and  extracting  nectar 
from  every  flower,  gives  us  some  idea  of  the  blessed  in- 
habitants of  liappier  worlds,  ofoiigels,  and  of  the  spirits 
(rf  the  just  arrived  at  their  state  of  perfection.     Again, 

•  Empit,  L.  AiUui,  L.  "   Cop™  Taurui,  F. 

'  ZiKcanut  Cerrui.  L,  ^   Orycfei,  I.atr. 

'  Dynaile*  Herculrt,  Maclctl}'.  '  Mctilla  ipimgcro,  Kirby. 

■  Bitpa,  L.  <>   Cctonia  macmput,  Mui. 

'  HaphkUa  opfiiofiu,  L.  Francill. 
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otlier  insects  seem  emblematical  of  a  (Iil1i.-reiil  class  of 
unearthly  beinps:  when  we  behold  some  tremendous  for 
tlie  numerous  horns  and  spines  projecting  in  horrid 
array  from  their  head  or  shoulders ; — otiiers  for  their 
tlircQteninfi;  jaws  of  fearfiil  length,  and  armed  with  cruel 
fangs :  when  we  survey  the  dismal  hue  and  demoniac  air 
ihat  distin^tsh  others,  the  dens  of  darkness  in  which 
iiiey  live,  the  impurity  of  their  food,  their  predatory  ha- 
bits and  cruelty,  the  nets  which  they  >){ircail,  and  the 
pits  which  they  sink  to  entrap  the  unwarj-,  wc  can  scarce- 
ly help  regarding  diem  as  apdy  symbolizing  evil  demons, 
the  enemies  of  man,  or  of  impure  spirits  for  ilieir  vices 
and  crimes  driven  from  the  regions  of  light  into  dark- 
ness and  pimisluneni '. 

The  sight  indeed  of  a  well-stored  cabinet  of  insects 
will  bring  before  every  beholder  not  conversant  with 
them,  forms  in  endless  variety,  which  Iwfore  he  would 
not  hav-e  tliought  it  possible  could  exist  in  nature,  r^ 
sembling  nothing  that  the  otlier  departmcnfi  of  the  ani- 
mal kingdom  exhibit,  and  exceeding  even  the  wildest 
fictions  of  the  most  fertile  imaginations.  Besides  proto- 
types of  beauty  and  sj-mmetry,  tliere  in  miiilaiure  he  will 
be  amused  to  survey  (lor  the  most  horrible  creatures 
when  deprived  of  Uie  power  of  injury  become  sources  of 
interest  and  objects  of  curiosity),  to  use  tlie  woi-ds  of  our 
great  poet, 

all  prodigious  thiiigi 

Abominable,  unutler^le,  and  worse 

Than  fables  yet  have  fcign'il,  or  fenr  conicivM, 

Gorgon*,  and  Hydras,  and  Chinixra«  dirr. 

"  This  idea  seems  to  hnve  been  present  to  the  mind  of  l.iniii:  ,ind 
FabriciuK,  when  Ihey  gave  to  insects  such  names  ns  ISeUi-bub,  Brli.i/, 
TitaH,  TiiiAon,  Ximrvd,  Geryoii,  and  the  liJ(e. 
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But  tlie  pleasures  of  a  student  of  tlie  science  to  which 
1  am  desirous  of  introducing  you,  are  far  from  being 
coniiiied  to  such  bs  result  from  nil  exmnination  of  the 
taterior  form  and  decorations  of  insects ;  for  could  these, 
endless  as  tliey  seem,  be  exhausted,  or,  wonderful  as 
ihey  are,  lose  their  interest,  yet  new  sources,  exuberant 
m  amusement  and  instruction,  may  be  opened,  wliich 
will  fumislt  an  almost  uifinitc  ftuid  for  his  curiosity  to 
draw  upon.  The  striking  peculiarity  and  variety  of 
structure  which  they  exhibit  in  their  Instruments  of  uu- 
tridon,  motion,  and  oviposition,  in  dieir  organs  of  sen- 
ration,  generation,  and  tlie  great  fountmns  of  vitality, 
indeed  their  whole  system,  anatomically  conslderetl,  will 
gpen  a  world  of  wonders  to  you  with  wlucli  you  will  not 
aooa  be  sntbtcd,  and  during  your  sur\ey  of  which  you 
will  at  everj-  step  feel  disposed  to'  exclaim  witli  the  Ro- 
man luituralist — "  In  these  beiu^  so  minute,  and  as  it 
were  such  non-entities,  what  wisdom  is  displayed,  what 
power,  wliat  unfathomable  perfection ' ! "  But  even  lliis 
will  not  bring  you  to  the  end  of  your  pleasures :  you 
must  leave  the  dead  to  visit  the  living;  you  must  behold 
insectf  when  full  of  liie  and  acUvity,  engaged  In  dieir 
several  eniploj-meuts,  practblng  their  various  arts,  pui- 
siung  their  amours,  and  preparing  habitations  for  their 
progeny :  you  must  notice  tlie  laying  and  kind  of  dieir 
^gs,  tlieir  wonderful  melamor^ihoses ;  dieir  instincts, 
whether  they  be  solitary  or  gregarious,  and  the  other 
oiirecles  of  their  lustory — all  of  which  will  open  to  you 
a  richer  mine  of  amusement  and  Instnictionj  I  speak  it 
without  hesitation,  diaii  any  oUier  deporUiient  of  NatiU'al 
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History  can  furnish.  A  minute  (.-numeration  ol'  these 
particulars  would  be  here  misplaced,  and  only  forestall 
whal  will  be  detailed  more  at  large  hereafter;  but  a  ra- 
pid glance  at  a  very  few  of  the  most  remarkable  of  tliem, 
may  serve  as  a  stimutus  to  excite  your  curiosity,  and  ui- 
duee  you  to  enter  with  greater  eagerness  into  the  wide 
field  to  wbigli  I  shall  conduct  you. 

The  lord  of  the  creation  plumes  lumself  upon  his 
powers  of  invention,  and  is  proud  to  enumerate  the  va- 
rious useful  arts  and  mnehines  to  which  they  have  given 
birth,  not  aware  tlmt  *'  He  who  teacheth  man  know- 
ledge" has  instructed  these  despised  iusecLs  to  anticipate 
him  in  many  of  them.  The  builders  of  Babel  doubdess 
thought  their  invention  of  turning  earth  into  artificial 
stone,  a  very  happy  disaiverj' »  ;  yet  a  little  bee  •■  had 
practise*!  this  art,  using  indeed  a  different  process,  on  a 
small  scale,  and  the  white  ants  on  a  large  one,  ever  since 
the  world  began.  Man  thinks  that  he  stands  unrivalled 
as  an  architect,  and  tlmt  his  buildings  are  without  a  pa- 
rallel among  the  works  of  the  inferior  orders  of  animals. 
He  would  be  of  a  different  opinion  did  he  attend  to  the 
history  of  insects:  he  would  find  that  many  of  them  have 
been  architects  from  time  immemorial ;  that  they  have 
bad  their  hoaxes  divided  into  various  apartments,  and 
containing  staircases,  gigantic  arches,  domes,  colon- 
nades, and  the  like;  nay,  that  even  tunnels  are  exca- 
vated by  them  so  immense,  compared  with  their  own  siz^ 
as  to  be  twelve  times  bigger  than  that  projected  by  Mr. 
Dodd  to  be  carried  under  the  Thames  at  Gravesend '. 
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The  modem  fine  la<ly,  who  prides  herself  on  tlie  tusuc 
anil  beauty  of  the  scarlet  hangings  which  adorn  tlie  state- 
ly walls  of  her  drawing-room,  or  the  carpels  tliat  cover 
its  floor,  fancying  that  nothing  so  rich  and  splendid  was 
erer  seen  before,  and  pitjing  her  vulgar  ancestors,  who 
were  doomeil  to  unsightly  white^wash  and  rushes,  is  ig- 
Dorant  all  the  while,  tliat  before  she  or  her  ancestors 
were  in  existencE^  and  even  liefore  tlie  boasted  TjTiaii 
dye  was  discovered,  a  little  insect  had  known  how  to 
hang  the  walls  of  its  cell  with  ta]wstry  of  a  scarlet  move 
brilliant  tlian  tiny  her  rooms  cnn  exhibit',  and  tliat 
others  daily  M-eave  silken  carpets,  both  in  tissue  and 
texture  infinitely  superior  to  tliose  she  so  much  admires. 
Other  arts  have  been  e^jually  forestalled  b)'  tliese  crea- 
tures. What  va.st  unportance  is  attached  to  die  inven- 
tion of  paper  !  For  near  six  Uiousand  years  one  of  oui 
CDmntonest  insects  has  known  how  to  make  and  apply  it 
to  its  purposes '' ;  and  even  pasteboard,  superior  in  sub- 
stance and  polish  to  any  we  can  produce,  is  manufac- 
tured by  another ',  We  imagine  that  nutliing  short  of 
human  intellect  can  be  equal  to  the  construction  of  a 
diving-bell  or  an  air-pump — yet  a  spider  is  in  the  daily 
liabit  of  using  the  one,  and,  what  is  more,  one  exactly 
amiUr  in  principle  to  ours,  hut  more  igeniously  con- 
Irivedj  by  means  of  which  she  resides  unwetted  in  tlie 
bosom  of  the  water,  and  procures  the  necessary  supplies 
d*  ^  by  a  mucli  more  simple  process  than  our  altemo- 
tii^  backets'' — and  the  caterpillar  of  a  httle  moUt  knows 
Itow  to  imitate  the  other,  producing  a  vacuum,  when 
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necessaty  for  its  puqK>ses  without  any  piston  besides  its 
own  body '.  If  we  tliink  witli  wonder  of  ilie  populous 
cities  which  have  employed  the  united  labours  of  man 
for  many  ages  to  bring  tltem  to  their  liill  extent,  what 
shall  we  say  to  the  white  ants,  which  require  only  a  few 
months  to  build  a  metroiKilis  capable  of  containing  on 
inlmitcly  greater  number  of  inliabitants  than  even  im- 
perial Nineveh,  Baljylon,  Rome,  or  Pekin,  in  all  their 
glorj'? 

That  insects  should  lliiis  have  forestalled  us  in  our 
inventions,  ought  to  urge  us  to  |»ay  a  closer  attention  to 
them  and  theii-  ways  ihan  we  have  hitherto  done,  since 
it  is  not  at  all  unprobable  tliat  the  result  would  be  many 
useful  hints  for  the  improvement  of  our  arts  and  manu- 
factures, and  perhaps  for  some  beneficial  discoveries. 
The  painter  might  thus  probably  be  furnished  with  more 
brilliant  pigments,  the  dyer  with  more  delicate  tints,  and 
the  artisan  with  a  new  and  improved  set  of  tools.  In 
this  last  res])ect  insects  desen'e  pnrticidar  notice.  All 
their  operations  are  performed  with  admirable  precision 
and  dexterilj-;  and  though  they  do  not  usually  vary  the 
mode,  yet  tliat  mode  is  always  the  I>est  that  can  \x  con- 
ceived for  attaining  the  end  in  view.  The  instruments 
also  with  wtiicli  tliey  are  provided  are  no  less  wonderful 
and  \-arioiis  than  the  operations  themselves.  They  have 
tlieir  saws,  and  files,  and  augers,  and  guntets,  and  knives, 
and  lancets,  and  scissors,  and  forceps,  with  majiy  other 
similar  implements;  several  of  which  act  in  more  than 
one  capacity,  and  with  a  complex  and  alternate  motion 
to  which  we  have  not  yet  attained  in  llie  use  of  our 
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lie  iiicl  so  extmordiniiry  an  it  may  seem 
at  first,  since  "  He  wlio  is  wise  in  heart  antl  wonderful 
ia  working"  is  the  inventor  and  faliricntor  ol'  the  nppo- 
ntus  of  insects;  which  may  be  considered  as  a  set  of 
miniature  patterns  dmwn  Jbr  our  use  by  n  Divine  liand; 
I  shall  hereafter  give  you  a  more  detailed  account  of 
some  of  the  most  striking  of  tliese  Instriunents;  and  if 
you  study  insects  ii]  this  view,  you  will  be  well  repaid 
for  all  the  labour  niul  ottt^ntion  you  bestow  upon  them. 

But  a  more  important  species  of  instruction  tlian  any 
hitlierto  enumernttxl  may  be  deriveil  from  entomol<^cal 
(lursuit^.  If  we  attend  to  the  iiistory  and  manners  of 
insects,  iJiey  will  furnish  us  wilb  miuiy  useful  lessons  in 
Ethics,  and  from  them  we  may  Icain  to  impro\'e  our- 
selves in  various  virtues.  We  have  indeed  the  inspired 
authority  of  the  wisest  of  mankbid  for  studying  diem  in 
this  view,  since  he  himself  wrote  a  treatise  upon  them, 
and  sends  his  slugi^rd  to  one  fur  a  lesson  id'  wisdom  *. 
Aad  if  we  value  diligence  and  indefatigable  industry; 
judgement,  prudence,  and  f<:)resiglit;  economy  and  fru- 
f^ty;  if  we  look  upon  modesty  and  diflidence  as  iemale 
ornaments;  if  we  revere  parental  affection-^-of  all  these, 
otid  many  more  virtues,  insects  in  their  various  instincts 
nhUnt  several  striking  examples,  as  you  will  see  in  the 
course  of  our  correspondence. 

With  respect  to  reli(i;ioiis  instruction  insects  are  &r 
from  niiproiitable ;  indeed  in  this  view  Entomology 
seems  to  possess  peculiar  advantages  oliove  every  other 
branch  of  Natural  History.  In  die  larger  animals, 
ihouj^  we  admire  the  consummate  art  and  wisdom  ma- 
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nilested  in  tlieir  structure,  and  adore  that  Almigfity 
power  and  goodness  which  by  a  wonderful  mnchiner}', 
kept  ill  motion  by  the  constant  action  and  re-action  of 
the  great  positive  and  negative  powers  of  Nature,  main- 
tains in  full  force  the  circulations  necessary  to  Hfe,  per- 
ception, and  enjoyment ;  yet  as  there  seems  no  dispro- 
portiui  Ijetween  the  objects  and  the  difTereni  operations 
tliat  are  going  on  in  them,  and  we  see  that  they  allbrd 
sufficient  space  for  the  play  of  their  systems,  we  do  not 
experience  the  same  sensations  of  wonder  and  astonish- 
ment that  strike  us  when  we  behold  similar  operati<Hm 
carrieal  on  without  interruption  in  animals  scarcely  visi- 
ble to  the  naked  eye.  That  creatures,  which  in  the  scale 
of  being  are  next  lo  non-entities,  should  be  elaborated 
with  so  much  art  and  contrivance,  have  such  a  number 
of  parts  both  internal  and  external,  all  so  highly  finished 
and  each  so  nicely  calculated  to  answer  its  en<l ;  that 
they  should  include  in  this  evanescent  Ibrm  such  a  va- 
riety of  organs  of  perceplloii  and  instruments  of  motion, 
exceeding  in  number  and  peculiarity  of  structure  thoise 
of  other  animals;  that  their  nervous  and  respiratory  sy- 
Kteius  should  be  so  complex,  their  secretory  aiul  digestive 
vessels  so  various  and  singular,  their  parts  of  generation 
so  clearly  developed,  and  that  these  minims  of  nature 
should  be  endowed  with  instincts  in  many  cases  superior 
lo  all  our  boasted  powers  of  intellect — truly  these  won- 
ders and  miracles  declare  lo  every  one  who  attends  to 
the  subject,  "  Tlie  hand  that  mode  us  is  divine."  We 
are  the  work  of  a  Being  infinite  in  power,  in  wisdom, 
and  in  goodness. 

But  no  religious  doctrine  is  more  strongly  established 
by  the  history  of  insects  than  that  of  ■  superintending 
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Provulaice.  That  of  tlie  innumerable  species  of  these 
beiiigs,  many  of  tiiein  Wyond  conception  fragile  and  ex- 
posed to  dangers  and  enemies  without  end,  no  link 
diould  be  lost  from  the  chain,  but  all  be  niaintaiited  in 
those  relative  proportions  necessary  for  the  general  good 
of  the  system ;  that  if  one  species  for  a  while  prepon- 
derate, and  instead  of  preserving  seem  to  destroy,  yet 
counterchecks  should  nt  the  same  time  be  prorided  to 
reduce  it  within  its  due  limits ;  and  further,  thai  the 
operations  of  insects  should  be  so  directed  and  overruled 
»s  to  efiect  the  purposes  for  which  they  were  created 
ind  never  exceed  their  commission :  nodiing  can  fumbh 
a  strtHiger  proof  than  this,  that  an  unseen  hand  holds 
the  reins,  now  iiermitting  one  to  prevail  and  now  an- 
otlier,  as  shall  best  promote  certain  wise  ends ;  and  say- 
ing to  each,  "  Hitherto  shalt  diou  come  nnd  no  further." 

So  complex  is  this  mundane  system,  and  so  incessant 
the  conflict  between  its  component  parts,  an  observation 
which  holds  good  particularly  with  regard  to  insects, 
that  if  instead  of  being  under  such  control  it  were  left  to 
the  agency  of  blind  chance,  the  whole  must  inevitably 
soon  be  deranged  and  go  to  ruin.  Insects,  in  truth,  are 
shook  in  which  whoever  reads  under  proper  impres- 
nons  cannot  avoid  looking  from  the  cause  to  the  eflfect, 
and  acknowledging  his  eternal  power  and  godhead  thus 
wonderfully  displayed  and  irrefragnbly  demonstrated: 
and  whoever  beholds  these  works  with  the  eyes  of  the 
body,  must  be  blind  indeed  if  he  cannot,  and  perverse 
indeed  if  he  will  not,  with  the  eye  of  the  soul  behold  in 
all  his  glory  the  Almighty  Workman,  and  feel  disposed, 
with  every  power  of  his  nature,  to  praise  and  magnify 
"  Htm  first,  Him  last.  Hiiti  mid&t,  Him  without  tnd." 
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And  now  having  led  you  to  the  vestibule  of  an  august, 
temple,  which  in  its  inmost  sanctuary  exhibits  enshrined 
in  glory  the  symbdbs  of  the  Divine  Presence,  I  should 
invite  you  to  enter  and  give  a  tongue  to  the  Hallelujahs, 
which  every  creature  in  its  plac^  by  working  his  will 
with  all  its  faculties,  pours  forth  to  its  great  Creator : 
but  I  must  first  endeavour  to  remove,  as  I  trust  I  shall 
efitoually,  those  objections  to  the  study  of  these  interest- 
ing beings  which  I  alluded  to  in  the  outset  of  this  letter, 
and  this  shall  be  the  aim  of  my  next  address. 

I  am,  &c. 
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OBJECTIONS    ANSWERED. 

In  idj'  last  1  gave  you  a  general  view  of  ilie  science  of 
Entoniol«igj-,  Biift  eniieuvoureil  to  prove  to  you  that  it 
possesses  uttractlons  and  beauty  jiuflicicnt  to  reward  any 
^udeiU  who  may  profess  himself  its  votary.  I  am  now 
to  consider  it  in  a  less  alluring  "ght,  as  a  pursuit  at- 
tended by  no  small  degree  of  oblofjtiy,  in  consequence 
of  certain  objections  thought  to  be  urged  with  great 
force  against  it.  To  obviate  tliese,  and  i-emove  every 
KTupk;  from  your  mind,  shall  be  tlie  businciis  of  the 
present  letter. 

Two  principal  objections  are  usually  alleged  with  great 
ctMilideuce  against  the  study  and  piu^uit  of  insects.  By 
wme  they  are  dcritled  as  trifhng  ni]d  iuiini|furtant,  and 
ilecnied  an  egregious  wa-sle  of  time  and  talents ;  by  odiem 
ihcy  are  reprobated  as  unfeeling  and  cruel,  and  as  tend- 
ing to  harden  tlie  heart. 


I.  I  shall  l»egin  with  the  fiist  of  tliese  objections — 
that  the  entomologist  is  a  mere  irifler.  As  for  the  silly 
outcry  and  abuse  of  the  ignorant  vulgar,  who  are  always 
rc»dy  \a  lauglt  at  what  they  do  not  understand,  luid  be- 
cause insects  are  minute  objects  conclude  that  the  study 
of  them  must  be  a  childish  pursuit,  I  shall  not  waste 
words  upon  what  I  so  cordially  despise.  But  since  even 
feimcd  lueii  and  phUobopliers-,  from  a  partial  and  pri- 
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judiced  viewed  the  subject,  having  recourse  lo  this  coni- 
moti-place  logic,  are  sometimes  disposed  to  regard  all 
inquiry  into  these  minutiai  of  nature  as  useless  and  idle, 
and  the  mark  of  a  little  mind;  to  remove  such  prejudice 
and  misconceptions  I  shall  now  dilate  somcwtml  upon 
the  subject  of  Cut  bono  ? 

When  we  see  many  wise  and  learned  men  pay  atten- 
tion to  uny  particular  dejiartmcnt  of  science,  we  may 
naturally  conclude  that  it  is  on  account  of  some  profit 
and  instruction  which  they  foresee  nmy  be  derived  from 
it!  and  tlierefore  in  defending  Entomology  I  shall  first 
have  recourse  to  the  ArgamentwH  ad  verccundiaiit,  and 
mention  the  great  names  that  have  cultivated  or  recom- 
mended it. 

We  may  begin  the  list  with  the  first  man  that  ever 
lived  niK>n  ihc  earth,  for  we  are  told  that  he  gave  a 
name  to  every  living  creature ',  amongst  which  insects 
must  be  included;  and  to  give  an  appropriate  name  to 
an  object  necessarily  requires  some  knowledge  of  its  di- 
stinguishing properties.  Indeed  one  of  the  pruicipal 
pleasures  and  employments  of  the  paradisiacal  stale  was 
probably  the  study  of  the  various  works  of  creation*. 
Before  the  fall  the  book  of  nature  was  the  Bible  of  man, 
in  which  he  could  read  the  perfections  and  attributes  of 
the  invisible  Goilliead  =,  and  in  it,  as  in  a  mirror,  behold 
an  image  of  the  things  of  the  spiritual  world.  Moses 
also  appears  to  have  been  conversant  with  our  little 
animals,  and  to  have  studied  diem  with  some  aUention. 
This  he  has  shown,  not  only  by  being  aware  of  the  di- 
stinctions which  separate  the  Gryllida  {Giylliu,  L.)  into 
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but  nliio  by  iioliciiig  the  difterent  di- 
rection of  the  two  anterior  from  the  four  posterior  legs 
of  insects;  for,  as  he  speaks  of  tliem  as  going  upon  four 
legs",  it  is  evident  that  he  considered  the  two  anterior 
M  anns.  Solomon,  the  wisest  of  niunkind,  made  Na- 
tural History  a  peculiar  object  of  study,  and  left  treatises 
behind  him  upon  its  various  branches,  in  which  creeping 
things  or  insects  were  not  overfcx)-ked ' ;  and  a  wiser  than 
Solomon  directs  our  attention  to  tintural  productions, 
when  he  bids  us  consider  the  lilies  of  tJie  field '',  teaching 
lis  that  they  are  more  worthy  of  our  notice  than  the 
most  gioriou!)  works  of  man :  he  also  not  obscurely  inti- 
mates that  insects  are  sym1>olicul  beings,  when  he  s-peaks 
of  scori>ions  as  synonynious  with  evil  spirits*;  tJius  giv- 
ing into  our  bunds  a  clue  for  a  more  profitable  mode  of 
studying  them,  as  furnishing  morul  and  spiriiuul  instruc- 
tion. 

If  to  these  scriptural  authorities  we  add  those  of  un- 
inspired writers,  ancient  and  modern,  the  names  of  many 
worthies,  celebratetl  both  for  wisdom  and  virtue,  may  be 
produced.  Aristotle  among  the  Greeks,  and  Pliny  the 
rider  amon;^  Uie  Romans,  may  be  deiioniinatef)  the  &- 
thers  of  Natural  History,  as  well  as  the  greatest  philo- 
mphers  of  their  day ;  yet  l)oth  these  made  insects  a  prin- 
cipal object  of  their  attention:  and  in  more  recent  times, 
if  we  look  abroad,  what  names  greater  tlian  those  of 
RecU,  Malptgbi,  V'allisnJeri,  Swnmmerdam,  Leeuwen- 
hoek,  Reaumur,  Linnc,  De  Geer,  Bonnet,  and  the 
Hubers?    and  at  home,  what  philosophers  have  done 
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more  honour  to  their  country  aiict  to  human  nature  v 
Ray,  Wilhighby,  Lister,  and  Derham  ?  Vei  all  these 
made  the  btucly  of  insects  one  (^  iheir  most  favourite 
pursuits ;  and,  as  if  to  prme  that  this  study  is  not  in- 
compatible witli  the  highest  flights  of  genius,  we  can  add 
to  tlie  list  the  name  of  one  of  the  most  sublune  of  our 
poets,  Gray,  who  was  very  zealously  devoted  to  Ento- 
nudogy.  As  Sar  tlierefore  as  names  have  weight,  the 
above  enunicraticm  seenis  suflidcnt  to  shelter  the  votaries 
of  tliLs  pleasing  science  from  llie  charge  of  iblly. 

But  we  do  not  wish  to  rest  oiir  detence  upon  iiudiori- 
tics  alone ;  let  the  voice  of  reason  be  licard,  and  uur  ju^ 
tification  will  be  complete.  The  cntomolt^ist,  or,  to 
speak  more  generally,  tlic  naturalist  (lor  on  this  <|uestioii 
of  Cid  bono?  ever)'  student  in  all  de{uulments  ol'  Na- 
tural History  is  concerned),  if  the  following  considera- 
tions be  allowetl  dieir  due  weight,  may  claim  n  much 
higher  sulJon  amongst  the  lenrnetl  than  has  hitherto 
been  conceded  to  him. 

There  are  two  principal  avenues  to  luiowled;^ — U«; 
study  of  words  and  the  study  of  things.  Skill  tu  Uie 
learned  langmiges  being  often  nceessui'v  tu  enable  us  to 
ncfjuire  knowledge  hi  the  former  way,  is  usually  coniii- 
tiered  lis  knowledge  itself;  so  Oiat  no  one  asks  Cui  bono? 
when  a  person  «!evotes  himself  to  the  study  of  verbul 
criticism,  and  employs  his  time  in  correcting  the  crrt)rs 
that  have  crept  into  the  text  of  lui  ancient  writer,  hi- 
deed  it  must  be  owned,  though  jierhaps  too  much  stress 
is  sometimes  laid  upon  it,  that  Uiis  is  very  useful  to  en* 
able  as  to  ascertain  his  true  mcanuig.  But  after  all, 
words -are  but  the  arbitrary  signs  of  ideas,  anil  have  no 
v;dnc  mdepeadcnl  "I  those  ideas,  further  than  what  arisen 
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Bwn' W)n<»niity  and  haimoiiV)  the  mind  being  clissallsfiei) 
when  an  idea  is  expret^sed  by  inadequate  words,  and  the 
nrof^nded  when  their  colWati on  is  inharmonious.  To 
account  the  mere  knowledge  of  words,  tliercfore,  as  wis- 
(1(»n,  is  to  mistake  tlie  cnsk  for  the  wine,  and  the  casket 
for  the  gem.  I  sny  all  this  because  knowletlge  of  words 
is  often  extolled  beyond  its  jii-it  ineriu,  and  put  for  all 
wi<iduni,  while  knowltdge  of  things,  especially  of  the  i>ro- 
ductions  of  nature,  is  derided  as  if  it  were  mere  folly. 
We  )>hmild  recoiled  that  God  hath  coiidciicciided  to  in* 
iiruct  OB  by  both  these  wnys,  and  therefore  neither  of 
thein  should  be  depreciated.  He  hath  set  befi>re  ns  his 
wiird  and  his  world.  The  fonncr  is  the  great  avenue  to 
iniih  and  knowledge  by  the  study  of  words,  and,  as  be- 
ing the  immediate  and  authoritative  revelation  of  his  will, 
it  «nlided  to  our  principal  attention ;  the  latter  lea<ls  lis 
lo  the  same  conclusions,  though  less  directly,  by  the  study 
of  ilunps,  which  stands  next  in  rank  to  that  of  God's 
woni,  and  before  that  of  any  work  of  man.  And  whe- 
ther we  direct  our  eyes  to  the  planets  rolling  in  their  or- 
bits, and  endeavour  to  trace  the  laws  hy  which  lliey  are 
guided  ihrougli  the  vast  of  space,  whether  we  analyse 
those  powers  and  agents  by  which  all  the  operiilions  of 
nature  are  performed,  or  whether  we  consider  the  vari- 
MBproductionsof  this  our  globe,  from  the  mlghly  cedar 
U>  the  microscopic  mucor — from  the  giant  elephant  to  tlie 
inTistble  Diite,  still  we  are  stu<!ying  the  works  and  won- 
ders of  our  God.  Tile  book,  to  whatever  page  we  turn, 
is  written  by  tlie  finger  of  him  who  crciiled  us;  and  in  it, 
provided  our  minds  be  rightly  disposeil,  we  may  read  his 
etentaT  verities.  And  the  more  accurate  and  enlarged 
our  kuowkdge  of  hia  works,  the  better  shall  we  be  able 
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to  understand  hU  word ;  anil  the  more  practiced  « 
in  his  word,  the  more  readily  shall  we  discern  his  truth 
in  his  works;  for,  proceetling  from  the  same  great  Au- 
thor, they  must,  when  riglitly  interpreted,  mutually  ex- 
pliun  and  illustrate  eacli  other. 

Who  then  shall  dure  maintiiiii,  unless  he  has  tlie  har- 
dihood to  deny  that  (Soij  created  them,  that  the  study  of 
insecUi  and  thur  wayx  is  trifling  or  unprofitable?  Were 
they  not  arrayed  in  alt  llieir  beauty,  and  surroimded  with 
all  their  wonders,  iu)(I  made  so  instnmientid  (as  I  shall 
hereafter  prove  them  to  be)  to  our  welfare^  that  we  might 
glorify  and  praise  him  for  ihem?  Why  were  insects  maile 
attractive,  if  not,  as  Ray  well  expresses  it,  that  they  might 
ornament  the  universe  and  be  dclightftil  objects  of  con- 
templation to  man  >  ?  And  is  it  not  clear,  ns  Dr.  Paley 
has  observed,  that  the  production  of  beauty  was  as  much 
in  die  Creator's  muid  in  painting  a  butterfly  or  in  stud- 
ding  a  beetle,  as  in  gi^'ing  symmetry  to  the  human  frame, 
or  graceful  curves  to  its  muscular  covering"?  And  shuU 
we  think  it  beneath  us  to  study  what  he  hath  not  thought 
it  beneath  him  to  adorn  and  place  on  this  great  theatre 
of  creation  ?  Nay,  shall  we  extol  those  to  the  skies  who 
bring  together  at  a  vast  expense  the  most  valuable  speci- 
mens of  the  arts,  the  paintings  and  statues  of  Italy  and 
Greece,  all  of  which,  however  beautiful,  as  works  of  man, 

*  "  Qiiicri  farUsse  a  nonnnllis  |)Otcst,  Qa\i  Papitionnm  usui  sit? 
Kciponileo,  A(lomBluml.'nivcr!ii,  cl  nt  hominibuii  spcctamlo  sin! : 
ad  nira  iUiihtranda  vcliit  tot  briictes  mservienles.  Qiiis  eoiin  ciiroiaia 
nrnun  pulchritudincm  et  varii-tatem  contemplans  mira  voluptate  Don 
afficiatur?  Quia  tot  cnloruinet  schprnatiim  eleguitias  nnlurEE  tpsiui 
ingenio  CYCOgitatas  ft  arlifici  penicillo  depiclas  curiosis  oculU  iii- 
tuens,  divirae  nrtii  Testigiu  en  iniptoui  non  a(;[)oscat  tt  mirctur?" 
Hai.  HUl.  l«t.  ]0». 

"  .\W.  TAto/.  :;in. 
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Ul  short  of  perfectitHi ; 


1  deride  and  upbraid  those 


Hho  collect*  for  the  purpose  of  udmiring  their  beauty, 
the  Bnished  and  perfect  chef-d'oeuvres  of  a  Divine  artist  ? 
May  we  gaze  with  raptare  unblamed  upon  an  AiwUo  of 
Belvedere,  or  Venus  de  Medicis,  or  upon  the  exquisite 
puntings  of  a  Raphael  or  a  Titian,  and  yet  wlien  we  be- 
inM  with  ecstasy  scidptnrcs  (liat  are  produced  by  the 
rhi(«l  of  the  Almighty,  aiid  the  inimitable  tints  laid  on 
hy  his  pencil,  because  an  insect  is  the  subject,  be  exposed 
lojwrs  and  ridicule? 

But  there  is  another  reason,  which  in  the  present  age 
fenders  the  study  of  Natural  History  an  object  of  im- 
portance to  every  well-wisher  to  the  cause  of  Religion, 
*iu>  is  desirous  of  exerting  his  faculties  in  its  defence. 
For  as  enthusiasm  and  false  religion  have  endeavoured 
to  maintain  their  ground  by  a  perversion  of  the  text  of 
itripture,  so  also  the  patrons  of  infidelity  and  atheism 
liave  laboured  hard  to  establish  thwr  impiety  by  a  per- 
version of  the  text  of  nature.  To  refute  the  first  of  these 
advtTbaries  of  truth  and  sound  religion,  it  is  necessary 
lo  be  well  acquainted  with  tlie  VMrd  of  God ;  lo  refute 
ibe  second,  requires  an  intimate  knowledge  of  his  works  ,- 
wh)  no  department  can  furnish  him  with  more  powerful 
uguroenis  of  every  kind  than  the  world  of  insects— every 
one  of  which  cries  out  in  un  audible  voice,  There  is  a 
God — he  is  Almighty,  all-wise,  all-good — his  watchful 
proridencc  is  ever,  and  every  where,  at  work  for  the  pre- 
»rvation  of  all  things. 

But  since  mnnkind  in  general  are  too  apt  lo  look  chiefly 
at  this  world,  and  to  regard  things  as  important  or  other- 
wise in  proportion  as  they  are  connected  with  sublunary 
interests,  and  promote  our  present  welfare,  1  shall  pro- 
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ceed  I'urUier  lo  jirovf  llial  tlie  »tii<ly  ot*  insects  tday  fa 
productive  of  cuiisiderable  utility,  even  in  this  view,  and 
may  be  n^at^cd  in  some  sort  bs  a  necessary  or  at  least 
a  very  uscrul  concomitant  of  many  arts  and  sciences. 

Tlie  imporlanct;  of  insects  to  us  both  as  sources  of  {^ood 
or  evil,  I  si  lall  endeavour  lo  prove  at  lurpe  hereafter;  but 
for  tlie  present,  tidcin<r  this  for  granted,  it  necessarily  fol- 
loH's  that  the  study  ot'  tlieni  must  also  be  ini)K>rt;uit.  For 
when  we  suder  from  them,  if  we  do  not  know  tlic  cause, 
how  are  we  to  apply  a  remedy  that  may  diminish  or  pi-»i 
vent  llieir  ruvafj;es  ?  Ignorance  in  this  respect  often  oc- 
catiiorvs  us  lo  mistake  ouV  enemies  for  our  friends,  and 
our  friends  for  our  enemies ;  so  that  when  we  think  to  <Io 
good  we  only  do  harm,  destroying  die  innocent  aud  lel^ 
ting  the  guilty  escape.  Many  such  instances  ha^-c  oc>- 
curred.  You  know  tlie  orange-coloured  Hy  of  tlic  wheat 
( Tipula  Tii/ici,  Kirby  in  Linn.  Trans.  Cecidowijia^  Lnlr.)^ 
aiul  linve  read  the  account  of  the  damage  dune  by  thiS 
little  insect  to  tliat  ini)>ortaut  grain ;  you  are  aware  also 
that  it  is  given  iji  charge  to  three  little  parasites  to  keep 
it  witliin  due  limits;  yet  atiirstit  was  tlie  general  opinioa 
of  unscientific  men,  tliat  these  destroyers  of  our  eneiR)f 
were  its  parents  and  the  original  source  of  all  the  mi*- 
chief.  Middleton,  in  his  "  Af^ieulliac  of  Middlm-x^ 
b-]>eaking  of  the  A))his  that  is  so  injurious  to  die  bcao^ 
tells  us  Uiat  tile  iady-biids  are  supposed  either  to  genei 
rate  or  to  feed  upon  thcni''.  Had  lie  been  an  entomolo- 
gist, he  would  have  been  in  no  doubt  whether  they  were 
beneficial  or  tnjurioits :  on  the  contrary,  he  would  have 
reconunended  that  they  should  be  cncouragctl  as  friends 

•  Kirhj-,  in  Lim.  Ttniif.  \\.  2;!?.  1335.  See  also  a  iKtcr  signed  C. 
m  ihc  litM.  Mas-  for  Aiigrtti  I7D5.  "  P.  19S. 
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Ui  are  greater  devmirers  uf  tlie 
Aphklcs.  'Ilie  confounduig  of  the  npple  Aphis,  tliat  lia.s 
(Juot  sudi  extensive  injury  to  our  orchard^  with  others, 
liu  led  to  proceetlings  .still  more  injurious.  Tliis  is  one 
uT  those  species  rroui  the  skin  of  which  tranitpiresa  M'hite 
cutlonv  secretion.  Some  of  the  prc^irietors  of  orchards 
sbout  Kveslinm,  observing  on  insect  which  secreted  a  si- 
mitar MU)slunce  u}>oii  tikc  pt^ilar,  iinajrined  that  Irum  this 
trretlie  creature  which  they  had  found  so  noxious  was 
p:ncrated ;  and  in  (.■onsefjuencc  of  lius  niistnken  notion 
cut  down  all  tlieir  jjoplars'.  The  same  indistinct  ideas 
mi^  liavc  induced  them  to  fell  nil  their  larches  and 
Iwcches,  siiKe  they  also  are  infested  l)v  Apltides  which 
Innspire  a  similar  substance.  Iliid  these  |>er»ions  pos- 
M»cd  any  ontoraological  knowledge,  liiey  would  have 
e&aminctl  and  compared  the  insects  tielbrc  tliey  had  ibrm- 
«1  th«ir  opinions,  and  being  convinced  tJiat  the  |K)plnr 
ind  apt'l^  Apl]i»  are  disliiiel  s)K-cie!t,  would  liave  saved 
■hdr  trees. 

But  eould  an  enlomoloyical  obser\er  even  ascertain 
llu  species  of  liny  noxious  insect,  still  in  m»tiy  coses, 
mthout  further  inlbrnmtion,  he  may  iiiil  shoi1  «f  liis  pur- 
pnw  of  prevention.  Thus  we  are  told  that  in  Gcnnany 
tile  gardeners  and  country  people,  with  great  industry, 
gather  whole  baskets  lull  of  llic  caterpillar  of  the  destruc- 
tive calibage  moth  (Nocttia  Biassker,  Fab.)  and  tlien  bury 
them,  whicli,  as  lioesel  well  obsei-ves",  is  just  ns  if  we 
iboukl  endeavour  to  kill  a  crab  by  covering  it  with  wa- 
ter; for,  many  of  lliem  being  full  grovni  and  ready  to 
pass  into  tlieir  next  state,  wliicli  they  do  unilerground, 
I  instead  of  de^itroying  llicm  by  ihi^  niana?uvre,  their  ap- 
•  C6a»,m  Monlh.  Ma^.  xxxii.  ;K0.  "  Roestl  I.  iv.  170 
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pearing  again  tlie  following  j'ecir  in  greater  ninnbers  Is 
actually  tiicilitated.  Y«t  litis  plan  applied  to  our  com- 
mon cabbage  caterpillar,  uliich  does  not  go  underground, 
would  succeed.  So  tliat  some  knowledge  of  the  manners 
of  an  insect  is  often  requisite  to  enable  us  to  check  iu  ra-  ' 
vBges  eflectually.  With  respect  to  noxious  caterpillars 
in  general,  agriculturists  and  gardeners  are  not  usually 
aware  that  the  best  mode  of  preventing  their  attacks  is  to 
tiestroy  the  female  fly  beibre  she  has  laid  her  eggs,  to  do 
which  the  moth  proceeding  from  each  must  be  first  as- 
certaiue«I.  But  if  their  research  were  carried  still  further, 
so  as  to  enable  Uiem  tu  distinguish  the  pupa  and  discover 
its  haunts,  and  it  would  not  be  at  all  difficult  to  detect 
that  of  the  greatest  pest  of  our  gardens,  tlie  cabbage  but- 
terfly, the  work  might  Iw  still  more  efFectiially  accom- 
plished. Some  laiTJE  are  polyphagous,  or  feed  upon  a 
variety  of  plants ;  amongst  others  that  of  the  yellow-tall 
moth  [Bombj/x  chrysotJiam,  F.);  yet  gardeners  think  they 
have  done  enough  if  they  destroy  the  web-tike  nests  which 
BO  often  deform  our  fruit  trees,  witlioiit  suspecting  that 
new  armies  of  assailants  will  wander  from  those  on  other 
plants  which  they  have  suffered  to  remain.  Tlius  will 
thousands  be  produced  in  the  following  season,  which, 
had  they  known  how  to  distinguish  them,  might  have 
been  extirpated.  Another  ijistance  occurred  to  me  last 
year,  when  walking  with  a  gentleman  in  his  estate  at  a 
village  iu  Yorkshire.  Our  attention  was  attracted  by  se- 
veral circular  patches  of  dead  grass,  each  having  a  stick 
with  rags  suspended  ta  it,  placed  in  the  centre.  I  at  once 
discerned  that  the  larva  of  the  cock-chafer  had  eaten  the 
roots  of  the  grass,  which  being  pulled  up  by  the  rooks 
that  devour  this  mischievous  giub,  these  birds  had  been 
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nii'iUkeii  by  tlie  tenant  for  the  cause  of  the  rvil,  and  the 
«gs  were  placed  to  frighten  away  his  best  friends.  On 
inquiry  why  he  )iad  set  up  these  sticks,  he  replied,  *'He 
raukl  n't  beer  to  scc'd  nasty  craws  pull  up  all'd  gess,  aiid 
iK  he'd  set'd  bairns  to  hing  up  some  aud  clouts  to  flay 
'on  away.  Gin  lie'd  lettcn  'em  alean  they'd  scan  hev 
KMed  up  all'd  close."  Nor  coutil  I  convince  him  by  all 
llut  I  could  say,  thai  the  rooks  were  not  the  cause  of  Uie 
nil.  Even  philosophers  sometinics  fall  into  gross  mis- 
ukts  from  this  .species  of  ignoi-ance.  Dr.  Darwin  lias  ob- 
!«rved,  that  destroying  the  beauliTul  but  injurious  wood- 
peckers is  the  only  alternative  for  preventing  die  injury 
iliey  do  to  our  forest-trees  by  boring  into  tliem*;  not 
being  aware  that  they  bore  only  those  trees  which  insects 
Kave  previously  atlacked,  and  that  they  diminish  very 
considerably  the  number  of  such  as  are  prejudicial  to  our 
forests 

From  lliese  facts  it  is  sufficiently  evident  that  entomo- 
logical knowledge  is  necessary  both  to  prevent  lalal  mis- 
takes, and  to  enable  us  to  check  with  effect  the  ravages 
of  insects.  But  ignorance  in  this  respect  is  not  only  mi- 
fit  U>  remedy  the  evil ;  on  the  contrary,  it  may  often  be 
regarded  as  its  cause.  A  large  proportion  of  the  most 
noxious  insects  in  every  country  are  not  indigenous,  but 
liave  beeii  imported.  It  was  thus  that  the  moth  {Tinea 
MMotiella)  so  destructive  in  bee-hives,  and  Uie  aspara- 
gus beetle  [Lcma  Aaparagi,  F.)  were  made  denizens  oi 
Sweden^  The  insect  that  has  destroyed  all  the  peach- 
Irees  in  St.  Helena  was  imimrted  from  the  Cape ;  and  at 
home  (not  to  mention  bugs  and  cock-roaches)  the  great 
pest  of  our  orchards,  before  mentioneil,  the  apple  Aphis, 


•   Phfflologia,h\%. 


■  Fa.  Suec.  567.  138.1. 
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ihevc  is  ^(xm!  icasoii  to  believe,  wiis  introduced  witli  some 
Ibitigii  apple-trees.  Now,  extensive  as  is  our  commerce^ 
it  is  next  to  bnpossible,  by  any  precautions,  to  prevent 
the  importation  of  these  noxious  agents.  A  cargo,  or 
even  a  sample,  of  jiens  I'rom  North  America  might  pre- 
sent lis  with  that  ravaji^er  of  pulse,  the  pea-beetle  {iJrw- 
cfiits  -Pm,  L.);  or  the  femed  Hessian  fly,  which  some 
years  ngo  cnnscd  such  trepidation  In  our  cabinet,  might 
Im!  conveyed  here  in  a  ship-losid  of  wheat.  Lceuweiilioek's 
w<:A( [T^nea gmnella,  V.)  mi^ht  visit  us,  in  a  siiniJar cou- 
reyance,  from  Holland  or  France.  But  thougti  intro- 
iluced,  were  Entomology  a  more  general  pursuit,  thdr 
presence  would  soon  be  detected,  and  tlie  evil  nt  once 
nipt  in  tlte  bud ;  whereas  in  a  couDtry  whei'e  tliis  science 
was  not  at  all  or  little  cultivated,  they  would  niost  pro 
bably  have  increased  to  such  an  extent  before  they  at- 
tracted notice,  that  evcrj-  effort  to  extifjiate  tliem  would 
Iw  ineffectual. 

It  is  ncctlless  to  insist  upon  tlie  imjiorUince  of  the  study 
of  itisiccts,  as  Ciilculaletl  to  tlirow  light  upon  some  of  the 
obscurest  points  of  general  physiology ;  nor  would  it  be 
difficult,  though  the  task  might  be  invidious,  to  (>uini  out 
h<w  {grossly  incorrect  and  deficient  are  maiiy  of  the  spe- 
culations of  our  most  eminent  philosophers,  solely  from 
their  ignorance  of  this  important  branch  of  Natural  Hisr 
tory.  How  litde  qualified  would  tlial  physiologist  be  to 
reason  conclusively  u)K>n  the  mysterious  subject  of  gene- 
ration, who  should  be  ignorant  of  the  wonderful  and  un- 
looked-for fact,  brought  to  light  by  the  investigations  of 
an  enlontok^ist,  tliat  une  sexual  intercourse  is  sufficient 
to  Icrtilize  tlie  eggs  of  uumerous  generations  of  Aphides  | 
And  how  defeclive  would  be  nil  our  reasonings  on  the 
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powers  of  nutrition  and  secretion,  had  we  yet  to  learn 
diat  ill  insects  both  arc  in  action  imaccumpaiiied  by  the 
circulating  system  and  glands  of  larger  animals  ! 

In  onothcr  point  of  view  entomological  information  is 
very  useful.  A  great  deal  of  unnecessary  mischief  is  pro- 
duced, and  unnecessary  uneasiness  occasioned,  by  what 
are  called  vidgai-  errors,  and  that  superstitious  reliance 
i^Kin  charms,  which  prevents  us  fiom  having  recourse  to 
remedies  that  are  really  eflicaclous.  Thus,  for  instancy 
eating  Bgs  and  sweet  things  has  been  supposed  to  geae- 
rate  lice  '■  Nine  larvte  of  the  motli  of  the  wild  teasel  in- 
closed in  a  reed  or  goose  quill  have  been  reckoned  a  re- 
tnedy  for  ague''.  Matthiolua  gravely  affirms  that  every 
oalt^all  contains  eidier  a  fly,  a  spider,  or  a  worm,  and 
that  the  first  foretells  war,  the  second  pestilence,  and  tlie 
third  fkmine '.  In  Sweden  the  peasants  look  upon  the 
grub  of  the  cock-chafer  as  furnishing  an  unfailing  pro- 
gnostic whedier  the  ensuing  winter  will  be  mild  or  se- 
Tere;  if  the  animal  have  a  blueish  hue  (a  circumstance 
which  arises  from  its  being  replete  with  food)  they  affirm 
il  will  be  mild,  but  on  the  contrary  if  it  be  white  the  wea- 
ther will  be  severe :  and  they  carry  thb  so  far  as  to  fore- 
tell, that  if  tlie  anterior  part  be  white  and  the  posterior  i 
blue,  the  cold  will  be  most  severe  at  the  beginning  of  the 
winter.  Hence  they  call  this  grub  Bemarkelse-mask,  or  ' 
prt^nostic  worm''.  A  sinular  augury  as  to  the  harvest 
is  drawn  by  the  Danish  peasants  from  the  Acari  which 
iniest  the  common  dung  beetle  (Scarabttus  stercorartus, 
L.),  called  in  Danish  Skarr^msse  or  Torbist,  If  there  are  , 

•  Araoreuit,  376.  •■  Rai.  Cat.  Cant.  46.     Hiil.  Int.  34K 
'  Omme<a.mmo,cor.\.\.  c,  33. 214.     Lesser,  i.ii.  280. 

•  De  Geer,  iv.  275-6.  , 
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niaiiy  of  these  iniles  between  the  fore  feet,  tliey  believe 
that  tliere  will  be  nn  early  hardest,  but  a  late  one  il'  they 
abound  between  tlie  hind  feel*.  The  appearance  of  the 
death's  head  inotli  [Sp/iinx  Abopos,  L.)  has  in  some 
countries  produced  tlie  most  violent  alarm  and  trepida- 
don  amongst  the  people,  who,  because  it  emits  a  plain* 
tive  sound,  and  is  miirked  with  what  looks  like  a  death's 
Iieacl  upon  its  bock,  regarded  it  as  tlie  messenger  of  pe»-' 
lilence  and  death".  We  learn  from  Linne  that  a  similar 
si^rstition,  built  upon  the  black  hue  and  strange  aspect 
of  tliat  beetle,  prevails  iji  Sweden  with  respect  to  Blaps 
mortisaga,  L.';and  m  Barbadoes,  according  to  Hughes, 
the  ignorant  deem  tlie  appearance  of  a  certmn  grasshop- 
per in  dieir  houses  as  a  sure  presage  of  illness  to  some 
of  the  fiimily''. 

One  would  not  tlunk  that  tlie  excrements  of  insects 
could  be  objects  of  terror,  yet  so  it  has  been.  Many 
species  of  Lepidoptera,  when  tiiey  emerge  from  the  pupa 
state,  discharge  trom  their  anus  a  reddish  fluid,  which,  in 
some  instances,  where  tlieJr  numbers  have  been  consider- 
able, has  produced  the  appearance  of  a  shower  of  blood; 
and  by  this  natural  fa<t,  all  those  bloody  showers,  re- 
corded by  historians  as  preternatural,  and  regarded  where 
they  happened  as  fearful  prognostics  of  impending  evilS) 
are  stripped  of  their  terrors,  and  reduced  to  the  class  of 
events  that  happen  in  the  common  course  of  nature. 
That  insects  are  the  cause  of  these  showers  is  no  recent 
discovery;  for  Sleidan  relates  that  in  tlie  year  ISSS  a 
vast  multitude  of  butterflies  swarmed  through  a  great 

*  Detharding  de  iiiirctii  Caieoptrru  Danicii,  9. 
t>  Rcaum.  ii.  iSa.  •  Faun,  Suec.  8^ 

''  Nal.Hilt.ofBn'i>ad.'d!J. 


part  of  Germany,  anJ  sprinkled  plants,  leaves,  buildings, 
clutliei  niul  men,  witli  bloody  drops,  as  if  it  had  rained 
hhofl  *.  But  the  most  intci'estiug  account  of  an  event 
of  this  kind  is  given  by  Reaumur,  from  whom  we  leani 
that  in  the  beginning  of  July  1608  the  suburbs  of  Aix, 
and  a  considerable  extent  of  country  round  it,  were  co- 
vered with  what  appeared  to  be  a  shower  of  blood.  We 
nifty  conceive  tJie  amazement  and  stupor  of  the  populace 
upon  such  a  discovery,  the  alarm  of  the  citizens,  the 
gTftve  reasiMiings  of  the  learned.  All  agreed  however  in 
attributing  this  appearance  to  the  jrowers  of  darkness, 
and  in  regarding  it  as  the  progiiostic  and  precursor  of 
some  direful  mistbrtune  about  to  befall  them.  Fear  and 
prejudice  would  have  taken  deep  root  upon  this  occasion, 
and  might  have  produced  fatal  efiects  upon  some  we&k 
minds,  bad  not  M.  Pelresc,  a  celebrated  pliiloFiopher  of 
that  place,  paid  attention  to  insects.  A  chrysalis,  which 
he  preseneti  in  his  cabinet,  let  liim  into  the  secret  of  this 
mysterious  shower.  Hearing  a  fluttering,  which  informed 
him  his  insect  was  arrived  at  its  perfect  state,  he  opened 
the  box  in  which  he  kept  it.  The  animal  flew  out  and 
left  behind  it  a  red  ^pot.  He  compared  this  with  the 
tpoCs  of  the  bloody  shower,  and  found  they  were  alike. 
At  tlie  same  time  he  observed  there  was  a  prodigious 
qnuitity  of  butterflies  flying  about,  and  tliat  the  drops  of 
the  miraculous  rain  were  not  to  be  found  upon  the  tiles, 
nor  even  upon  the  upper  suiface  of  tlie  stones,  but  chiefly 
in  cavities  and  places  where  rain  could  not  easily  come. 
Thus  did  this  judicious  observer  dispel  the  ignorant  fears 
and  terror  which  a  natural  phenomenon  had  caused  "- 
The  same  author  relates  an  instance  of  tlie  gardener 
•  Quoted  in  MoulTel.  10".  ''  Reaum.  i.  667- 
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ot'  a  geitdemaD  being  tliruwn  into  a  Iiorrible  fright  by 
digging  some  of  the  curious  cases,  which  I  tshall  hereafter 
describe  to  you,  of  the  leaf-eutter  bees,  aiid  which  he 
conceived  to  be  the  effect  of  witchcraft  portending  some 
terrible  misfortune.  By  tiie  advice  of  the  priest  of  the 
parish  he  even  took  a  journey  from  Rouen  to  Paris,  to 
show  them  to  his  master :  but  he,  happily  having  more 
sense  tlian  the  man,  carried  them  to  M.  \oIIet,  an  emi- 
nent naturalist,  who  having  seen  similar  productions  was 
aware  of  tlie  cause,  and  opening  one  of  the  cases,  while 
the  gardener  stood  aghast  at  his  temerity,  jwinted  out 
the  grub  that  it  contained,  and  thus  sent  him  back  with 
a  light  heart,  relieved  from  all  his  apprehensions '. 

Every  one  has  lieard  of  the  deatli-watch,  and  knows 
of  the  superstitious  notJon  of  die  vulgar,  diat  in  whatever 
house  its  drum  is  heard  one  of  the  family  will  die  before 
the  end  of  the  year.  These  terrors,  in  particular  in- 
stances, where  lliey  lay  hold  of  weak  minds,  especially 
of  sick  or  hj'pochondriac  persons,  may  cause  the  event 
that  is  supposed  to  be  prognosticated.  A  small  degree 
of  entomological  knowledge  would  relieve  them  from  all 
their  fears,  and  teach  ihem  that  this  heart-si ckeiiing  tick 
is  caused  by  a  small  beetle  [Anobium  tessellatum,  F.)  which 
lives  in  limber,  and  is  merely  a  call  to  its  companion. 
Attention  to  Entomology  may  therefore  be  rendered  very 
useful  in  this  view,  since  nothing  certainly  is  more  desi- 
rable than  to  deliver  the  hiunan  mind  from  the  dominion 
of  superstitious  fears,  and  false  notions,  which  having 
considerable  influence  on  the  conduct  of  mankind  are  the 
cause  of  no  small  portion  of  evil. 

But  as  we  cannot  well  guard  against  the  injuries  pro- 
-  Be«iim.  \l  93-100,     Kirby  Man.  Ap.  Ang.  i.  157-9. 
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I  by  Insects,  or  remove  the  evil,  whether  real  or 
arising  from  misconceptions  respecting  them,  which  they 
occasion,  unlesis  we  have  some  knowledge  of  them  ;  so 
neither  without  such  knowledge  can  we  apply  them,  when 
beneficial,  to  our  use.  Now  it  is  extremely  probable  that 
ihey  might  be  made  vastly  more  subservient  to  our  ad- 
vantage and  profit  than  at  present,  if  we  were  better  ac- 
quainted with  them.  It  is  the  remark  of  an  author,  who 
himself  is  no  entomologist:  "  We  have  not  taken  animals 
enough  into  alliance  with  us.  The  more  spiders  there 
were  in  the  stable,  the  less  would  the  horses  suffer  from 
the  flies.  The  great  American  fire-fly  should  be  imported 
into  Spain  to  catch  mosquitos.  In  hot  countries  a  re- 
ward should  be  offered  to  the  nian  who  could  discover 
what  insects  feed  upon  fleas'."  It  would  be  worth  our 
while  to  act  upon  this  hint,  and  a  similar  one  of  Dr. 
Darwin.  Those  insects  might  be  collected  and  preserved 
that  are  known  to  destroy  the  Aphides  and  other  inju- 
rious tribes ;  and  we  should  thus  be  enabled  to  direct 
their  operations  to  any  quarter  where  they  would  be  most 
serviceable :  but  this  can  never  be  done  till  experimental 
agriculturists  and  gardeners  are  conversant  with  insects, 
and  acquainted  with  llicir  properties  and  economy.  How 
is  it  that  the  great  Being  of  beings  preserves  the  system 
which  he  has  created  from  permanent  injurj',  in  conse- 
quence of  tlie  too  great  redundancy  of  any  individual 
species,  but  by  employing  one  crcwture  to  prey  upon  an- 
other, and  so  overruling  and  directing  the  instincts  of  all, 
(hat  they  may  operate  most  where  they  are  most  wanted  f 
We  cannot  lietter  exercise  the  reasoning  powers  and  fa- 
culties with  which  he  has  endowed  us,  than  by  copying 
•  Smilhcj'i  ^liWrfw,  ilo,  i\ot«»,  513. 
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his  example.  We  often  employ  the  larger  animals  to 
destroy  each  other,  but  the  smaller,  especially  Insects* 
we  have  totally  neglected.  Some  may  think,  |ierhaps, 
that  in  aiming  to  do  tliis  we  should  be  guilty  of  presump- 
tion, and  of  attempting  lo  take  the  govermnent  and  di- 
rection of  things  out  of  the  hands  of  Providence:  but 
this  is  a  very  weak  argument,  which  might  with  equal 
reason  be  adduced  to  prove  that  when  rats  and  mice  be- 
come troublesome  to  us,  we  ought  not  to  have  recourse  to 
dogs,  ferrets,  and  cats  to  exterminate  them.  When  any 
species  multiplies  upon  us,  so  as  to  become  noxious,  we 
certainly  ha\'e  a  just  right  to  destroy  it,  and  what  means 
can  be  more  proper  tlian  tliose  which  Providence  itself 
has  furnished  'i  We  can  none  of  us  go  further  or  do  more 
than  the  Divine  Will  permits;  and  he  will  take  care  that 
our  efTorls  shall  not  be  injurious  to  the  general  welfare, 
or  effect  the  annihilation  of  any  individual  species. 

Again,  with  regard  to  insects  that  arc  employed  in 
medicine  or  tlie  arts,  if  the  apothecary  caimot  distinguish 
a  Lytta  firom  a  Carabus  or  Cetonia,  both  of  which  I  have 
found  mixed  with  the  former,  how  can  he  know  whether 
his  druggist  furnishes  him  with  a  good  or  bad  article? 
And  the  same  observation  may  with  still  greater  force 
apply  to  the  dyer  in  his  purchase  of  cochineal,  since  it  is 
still  more  difficult  to  distinguish  the  wild  sort  from  the 
cultivated.  There  are,  it  is  probable,  many  insects  that 
might  be  employed  with  advantage  in  both  these  depart- 
ments :  but  unless  Entomology  be  more  generally  studied 
by  scientific  men,  who  are  llie  only  persons  likely  to 
make  discoveries  of  this  kind,  than  it  has  hitherto  been, 
we  must  not  hope  to  derive  further  profit  from  them.  It 
seems  more  particularly  incumbent  upon  the  professors 
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of  the  divine  art  of  liealiiig  to  become  conversant  with 
this  as  well  as  tlie  other  bnuiclke?;  of  Nutural  History; 
for  not  only  do  they  derive  sonie  of  their  most  useful 
drugs  fi-om  insects,  but  many  also  of  tlie  diseases  upon 
vUich  they  are  consulted,  as  we  shall  see  hereafter,  are 
occasioned  hy  them.  For  want  of  this  kind  of  informa- 
tion medical  men  run  the  risk  of  confounding  diseases 
perfectly  disdiict,  at  least  as  to  the  animal  thnt  causes 
diem.  It  would  be  a  most  destrol)le  thing  to  liave  pro- 
fessors ill  each  branch  of  Natural  History  in  our  univer- 
sities, and  to  make  it  indispensable,  in  order  to  the  ob- 
taining of  any  degree  in  Physic,  that  the  candidate  should 
have  attended  tliese  lectures.  We  may  judge  from  the 
good  effects  tltat  the  aits  have  derived  from  the  present 
very  general  attendon  to  Chemistry,  how  beneficial  woitld 
be  the  consequence  if  Entomology  were  equally  culti- 
vated: and  I  shall  conclude  tliis  jiaragraph  with  what  I 
think  may  he  laid  down  as  an  i  neon  trover  dble  axiom : — 
That  the  profit  we  derive  from  the  works  of  creation  will 
be  in  propoiiion  to  tlie  accuracy  of  our  knowledge  of 
them  and  their  properties. 

I  trust  I  have  now  said  enoiigli  to  convince  you  and 
every  thinking  man  that  the  study  of  insects,  so  far  from 
being  vain,  idle,  trifling,  or  unprofitable,  may  be  attended 
whh  very  important  advantages  lo  mankind,  and  ought 
at  least  to  be  placed  upon  a  level  with  many  other 
branches  of  science,  against  which  sucli  accusations  are 
never  alleged. 

But  I  must  not  conceal  from  you  that  there  are  ob- 
jectors who  will  still  return  to  the  charge.  They  will 
say,  "  We  admit  that  the  pursuits  of  the  entomologist 
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are  imporUtnt  when  he  directs  his  views  to  die  desinic- 
tion  of  noxious  insects ;  the  discovery  of  new  ones  likely 
to  prove  beneficial  to  man ;  and  to  practicul  experiments 
upon  their  medical  and  economical  properties.  But  where 
are  the  entomologists  that  in  fact  pursue  this  course? 
Do  they  not  in  reahty  wholly  disregard  the  economical 
department  of  their  science,  and  content  themselves  with 
making  as  large  a  collection  of  species  as  possible ;  ascer- 
taining the  name^  of  such  as  are  already  described ;  de- 
scribing new  ones ;  and  arranging  tJie  whole  in  their  ca- 
binets under  certain  lamilies  and  genera?  And  can  a 
study  with  these  sole  ends  in  view  deserve  a  better  qH- 
thet  than  trifling  ?  Even  if  tlie  entomologist  advance  s 
step  further,  and  invent  a  new  system  for  the  distribution 
of  all  known  insects,  can  his  laborious  undertaking  be 
deemed  any  other  than  busy  idleness  ?  What  advantage 
does  the  world  derive  from  having  names  given  to  ten  or 
twenty  thousand  insects,  of  which  numbers  are  not  bij^ 
ger  than  a  pin's  head,  and  of  which  probably  nota  htin- 
dreddi  part  will  ever  be  of  any  use  to  mankind  ■"' 

Now  ill  answer  to  tliis  supposed  objection,  which  I 
have  staled  as  forcibly  as  I  am  able,  and  which,  as  it 
may  be,  and  often  is,  urged  against  every  branch  of  Na- 
tural History  as  at  present  studied,  well  deserves  a  full 
consideration,  I  might  in  the  first  place  deny  that  those 
who  have  the  liighest  claim  to  rank  as  entomologists  do 
■  confine  their  views  to  the  systematic  department  of  tlie 
science  to  the  neglect  of  economical  observations;  and- 
in  proof  of  my  assertion,  I  might  refer  abroad  to  a  Linnfi, 
a  Reaumur,  a  De  Gecr,  a  Iluber,  and.  various  other 
names  of  the  liighest  ropulation  ;  and  at  home  to  a  Hay, , 
a  Lister,  a  Derhnm,  a  Mar^ham,  a  Curtis  a  Clark,  a 
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Roxburgh,  &c.  But  I  do  not  wish  to  conceal  tlial 
though  a  large  proportion  of  entomologists  direct  tiieir 
news  much  Jiirtlier  than  to  the  mere  iiomeiicluture  of 
their  science,  there  exists  a  great  number,  probably  tlie 
majority,  to  whom  the  objection  will  strictly  apply.  Now 
1  contenii,  and  sliall  next  endeavour  to  prove,  that  eii- 
lomologists  of  this  description  are  devoting  their  time  to 
D  most  valuable  end ;  and  are  con  ferritig  upon  society  a 
benefit  incalculably  greater  tlian  tliat  derived  from  the 
labours  of  many  of  lliose  who  assume  tlie  privilege  of 
despising  their  pursuit. 

Even  in  favour  of  the  mere  butterfly-}iunter — he  who 
has  no  higher  aim  than  that  of  collecting  a  picture  of 
Lepitlaptera,  and  is  attached  to  insects  solely  by  their 
beauty  or  singularity,  it  would  not  be  difhcutt  Co  say 
much.  Can  it  be  necessary  to  declaim  on  the  superi- 
ority of  a  people  amongst  whom  intellectual  pleasures, 
however  trifling,  are  preferred  to  mere  animal  gratifica- 
tions? Is  it  a  thing  to  be  lamented  that  some  of  the 
^italfields  weavers  occupy  iJieir  leisure  hours  in  search- 
ing for  the  Adonit  butterfly,  and  others  of  the  more 
splendid  Lepidoptera  *,  instead  of  spending  them  in  play- 
ing at  skittles  or  in  an  alehouse?  Or  is  there  in  truth 
any  thing  more  to  be  wished  than  that  the  cutlers  of 
Sheffield  were  accustomed  dms  to  employ  their  Saint 
Mondays :  and  to  recreate  themselves  after  a  hard  day's 
work,  by  breathing  the  pure  air  of  their  surrounding 
hills,  while  in  search  of  this  "untaxed  and  midisputed 
game*;"  and  that  more  of  the  Norwich  weavers  were  fond 

«  Hawortli  Upid.  BrU.  H.  fl?. 

^  Dft  have  I  smiled  the  hnppy  pride  to  see 
Of  humble  tradesmen  in  their  evening  glee. 
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of  deroling  their  vacant  tuite  to  pi  ant- hunting,  like  Jo- 
seph Fox  recorded  by  S\i  James  Smith  as  the  first  raiser 
of  a.  Lvcopodium  from  seed '  ?" 

Still  more  easy  is  it  to  advocate  the  cause  of  another 
description  of  entomolt^bts — llie  general  collectors. 
TTiese,  though  not  concerning  them^lves  with  the  sy- 
stem, contribute  most  essentially  to  its  advancement, 
We  cannot  expect  that  princes,  noblemen,  and  others 
of  high  rank  or  large  fortune,  who  collect  insects,  should 
be  able  or  willing  to  give  up  the  time  necessary  for  study" 
ing  them  sj-stemalically :  but  their  museums  being  ar- 
cessible  (o  the  lenmeil  entomologist  aSbrd  him  the  use 
of  treasures  which  his  own  limited  funds  or  opportunities 
cotdd  never  have  brou^t  together.  As  to  others  of  less 
consequence  tliol  content  themselves  with  the  title  of  col- 
lectors, tlie}-  also  have  their  use.  Having  devoted  them- 
selves to  this  one  department,  they  become  more  expert 
at  it,  than  the  philosopher  who  combines  deep  researches 

When  of  some  pleasing  fancied  pood  pouttt. 
Each  grew  alert,  wns  bus}-  and  was  blett : 
Whether  the  call-bird  )-idd  the  hour's  ddight. 
Or  roagniiied  in  microicopc  the  miccj 
Or  whether  tumblers  cropper«,  rarricre  laze 
The  gentle  mind  ;  thej-  rale  it  and  ihcy  please. 
There  k  ni;  friend  the  weaver;  nrong  detires 
Reign  in  his  breast  j  'tif  beauty  he  adimret: 
Sec  to  the  6hady  grorc  he  wings  hl>  way. 
And  feelt  in  hope  the  r^iire  of  tlie  day — 
Eager  he  lookt,  and  toon  to  rIhiI  ha  eyes, 
Proni  the  sweet  bower  by  nature  fortn'd  arite 
Bright  troops  of  virgin  moths,  and  frcali  bom  bulteiflies. 

He  fears  no  bwlifT's  wrath,  no  baron'i  blame. 
His  is  untax'd  and  luiditputed  game. 

t'rnbbc's  Borfngh,  p.  110. 
*  Linn.  Tram.  ii.  3)5, 
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«Tth  the  collection  of  objects;  and  ihiii  are  many  species 
lirou^l  togetlier  for  the  use  of  tJie  Ej-stematist,  liiai  would 
otherwise  remain  unknown. 

But  to  proceed  to  the  defence  of  systematic  entoniolo- 
psts, — These  may  be  divided  into  two  greiit  classes: 
the  first  comprising  those  wlio  confine  themselves  to  as- 
certaining ilie  names  of  the  insect*  they  collect;  the  se- 
tond,  those  wlio,  in  addition,  publisli  descriptions  of 
new  species;  new  arrangements  of  intricate  genera;  or 
extrications  of  entangled  synonyms;  and  wlin,  in  other 
reelects,  actively  contribute   to   the  perfection  of  the 

Now  with  regard  to  the  first  elass,  setting  aside  what 
may  be  urged  in  behalf  of  the  study  of  insects  consider- 
«d  as  the  work  of  the  Creator,  it  is  easy  to  sliow  that« 
tren  with  such  restricted  views,  tlieir  pursuit  is  as  com- 
roendable,  and  as  useful  both  to  themselves  and  the  com- 
munity, as  many  of  those  on  which  we  look  with  llie 
greatest  respect.  To  say  tlie  least  in  tlieir  favour,  tliey 
muse  themselves  innocendy,  which  is  quite  ns  much  as 
can  be  urged  t<>r  persons  who  recreate  their  leisure  hours 
vith  music,  painting,  or  desultory  reading.  Tlicy  fur- 
nish themselves  with  an  unfailingprovisionoftiiut  "grand 
panacea  for  the  ta:dium  vila:" — emplojinent — no  unim- 
portant acquisition  wlien  even  Gray  was  forced  to  ex- 
claim, with  reference  to  tlie  necessity  of  "always  having 
■omething  going  forward  "  towards  the  enjoj-nient  of  life, 
**  H^>py  they  who  can  create  a  rose-tree  or  erect  a  iicn 
ney-suckle ;  that  can  watch  the  brood  of  a  hen,  or  see  a 
fleet  of  their  owi]  ducklings  launch  into  tlie  water  * ! " 


•  Leitcr  w  Dr.  Wlinr 
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and  like  the  preceding  class,  they  collect  valuable  buh* 
terials  for  the  use  of  more  active  labourers,  bong  ^bm 
at  least  upon  a  par  with  the  majority  of  book-ccdkctorr 
and  antiqimries. 

But  this  is  the  smallest  half  of  the  value  of  their  par- 
suit.  With  what  view  is  the  study  of  the  mathematics 
so  generally  recommended?  Not  certainly  for  any  prac- 
tical purpose — not  to  make  the  bulk  of  those  who  attend 
to  them,  astronomers  or  oigineers.  But  simply  to  ex- 
ercise and  strengthen  the  intellect — to  give  the  mind  a 
habit  of  attention  and  of  investigation.  Now  for  all  these 
purposes,  if  I  do  not  go  so  fiir  as  to  assert  that  the  mere 
ascertaining  of  the  names  of  insects  is  equal  to  the  study 
of  the  mathematics,  I  have  no  hesitation  in  aflBnning 
ihat  it  is  nearly  as  efiectuai ;  and  with  respect  to  giving 
a  habit  of  minute  attention,  superior.  Such  is  the  intri* 
cacy  of  nature,  such  the  imperfection  of  oor  present  ar» 
rangements,  that  the  discovery  of  the  name  of  almost 
any  insect  is  a  problem,  calling  in  all  cases  for  acuteness 
and  attention,  and  in  some  for  a  balancing  of  evidence^ 
a  calculation  of  the  chances  of  error,  as  arduous  as  are 
required  in  aperplexed  law-case;  and  a  process  of  ratio- 
cination not  less  strict  than  that  which  satisfies  the  ma- 
thematician. In  proof  of  which  assertion  I  need  only 
refer  any  competent  judge  to  the  elaborate  disquisitions 
of  Laspeyres,  called  for  by  one  work  alone  on  the  lepi- 
dopterous  insects  of  a  single  district — ^the  Wiener  Ver^ 
xeicknisSj  which  ocaipy  above  two  hundred  octavo  pages  ■,' 
and  must  have  cost  the  learned  author  nearlv  as  much 
labour  of  mind  as  the  Ductar  Dubitantium  did  Bishop 
Taylor. 

•  Illig.  Mfi^.  ii.  33.  iv.  3. 
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Do  not  apprehend  that  tliis  occasional  perplexity  !s 
■ny  deduction  from  the  attractions  of  the  science;  though 
in  ilaelf,  iu  aoine  respecU,  an  evil,  it  forms  in  fact  to 
many  minds  one  of  the  chief  of  them.  Tlie  pursuit  of 
truth,  in  whatever  path,  affords  pleasure :  but  the  in- 
terest would  cease  if  she  never  gave  us  trouble  in  die 
chase.  Horace  Walpole  used  to  say  that  from  a  child 
^  could  never  bring  himself  to  attend  to  any  book  thai 
irts  not  full  of  proper  names ;  and  the  satisfaction  which 
be  felt  in  dry  investigations  concerning  noble  authors 
ud  obscure  painters,  is  experienced  by  many  an  ento- 
moic^st  who  spends  hours  in  disentangling  the  synonymy 
of  a  doubtful  species.  Kor  would  it  be  easy  to  prove 
that  tlie  wordy  researches  of  the  one  are  not  to  every 
practical  purpose  us  valuable  as  those  of  tlie  other.  We 
■mile  at  tlie  Frenchman  told  of  by  Menage,  tliat  was  so 
enraptured  with  the  study  of  heraldry  and  genealogj',  as 
to  lament  the  hai-d  case  of  our  forefather  Adam,  who 
could  not  possibly  rnrmse  himself  with  such  investiga- 
ttaas  '.  But  many  an  entomologist  who  has  felt  the  de- 
lidoi^s  sensation  attendant  upon  the  indisputable  ascer- 
tainment of  an  insect's  name  after  a  long  search,  will  feel 
inclined  to  indulge  in  similar  grief  for  die  unhappy  lot 
of  bis  successors,  when  all  shall  be  smooth  sailing  in  tlie 
(cience. 

But  in  behalf  of  those  who  are  more  eminently  enti- 
tled to  be  called  entomologists — those  who,  not  content 
with  collecting  anti  investigating  insects,  occupy  them- 
telves  in  naming  and  describing  such  as  have  been  be- 
fore unobsen'ed ;  in  instituting  new  genera  or  reforming 
the  old  ;  and,  to  say  all  in  one  word,  in  perfecting  the 
'  Andrcai'i  Ann-dolei.  \62. 
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system  of  die  science,  still  litgher  claims  can  be  urged. 
Suppose  that  at  this  incanent  our  dictionaries  of  the 
French  aiid  German  luiguogcs  were  so  very  defective^ 
that  we  were  unable  by  the  use  of  them  to  profit  from 
the  discoveries  of  their  philosophers ;  the  labours  of  a 
Michaelis  being  a  sealed  l>ook  to  our  theologists  and 
those  of  La  Place  to  our  astronomers.  On  this  su]>po6i- 
tion,  would  not  one  of  the  most  important  literary  un- 
dertakings be  the  compilation  of  more  perlect  dictionaries, 
and  would  not  the  humblest  contributor  to  such  an  end 
be  deemed  most  meritoriously  engaged  ?  Now  precisely 
what  an  accuritte  dictionary  of  a  particular  language  ts 
towards  enabling  tlie  world  to  participate  in  tlie  disct^ 
veries  published  in  that  language,  is  a  system  of  Ento- 
mology towards  ^labling  mankind  to  derive  advantage 
from  any  discoveries  relative  to  insects.  A  good  system 
rf  insects  containing  all  the  knowTi  species,  arranged  in 
appropriate  genera,  families,  orders,  and  classes,  i^  iu 
fact  a  dictionan,',  putting  it  within  our  power  to  ascertain 
the  name  of  any  given  insect,  and  Urns  to  learn  what  has 
been  observed  I'especting  its  properties  and  history  as 
readily  as  we  determine  the  meaning  of  a  new  word  in  • 
lexicon.  In  order  to  impress  upon  you  more  forcibly 
the  absolute  need  of  such  a  system,  I  must  enter  into  still 
(urther  detail. 

There  is  scarcely  a  country  in  which  several  thousand 
insects  may  not  be  foimd.  Now,  without  some  scientific 
arrangement,  how  is  the  observer  of  a  new  fact  respect- 
ing any  one  of  them,  to  point  out  to  distant  countries 
and  to  posterity  the  particular  insect  he  had  in  view? 
Supp(»e  an  observer  in  England  were  to  find  a  certain 
beetle  which  he  had  demonstrated  to  be  a  specific  for 
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consumption ;  and  tliat  it  was  necessary  that  tliis  insect, 
which  tJiere  was  reason  to  believe  was  common  in  every 
part  of  the  woild,  should  be  administered  in  a  recent 
itue.  Would  he  not  be  anjdous  to  proclaim  the  happy 
discovery  to  sufferers  in  all  quarters  of  die  globe  ?  As 
bi>  remedy  would  not  admit  of  transportation,  lie  would 
hm  no  other  means  than  by  describing  it.  Now  the 
question  is,  whether,  on  the  supposition  tliiit  no  system 
of  Entomology  existed,  he  would  be  able  to  do  tJiis,  so 
u  to  be  intelligible  to  a  physician  Jn  North  America,  for 
innsnce,  eager  to  administer  so  precious  a  medicine  to 
liii  expiring  patient  ?  It  would  evidendy  be  of  no  use  to 
»?  that  the  specific  was  a  beetle:  tliere  aie  thousands 
of  (iJfTerent  beetles  in  Nortli  America.  Nor  would  size 
or  colour  be  any  better  guide :  there  are  liundreds  of 
beetles  of  die  same  size  and  the  same  colour.  Even  tlie 
plant  on  which  it  fed  would  be  no  suflicicnt  clue;  for 
Duny  insects,  resembiing  each  other  to  an  unpractised 
tjt,  feed  on  t]ie  same  plant ;  and  the  same  insect  in  dif- 
ferent countries  feeds  upon  different  plants.  His  only 
nsource,  then,  would  be  a  coloured  figure  and  full  de- 
leripdon  of  it.  But  every  entomologist  knows  that  there 
exist  insects  perfectly  distinct,  yet  so  nearly  resembling 
ach  other,  diat  no  engraving,  nor  any  language  other 
than  that  strlcdy  scientific,  can  possibly  discriminate 
ibem.  AAer  all,  tlierefore,  tlie  chances  are,  that  our 
discoverer's  remedy,  invaluable  as  it  might  be,  must  be 
cmfined  to  his  own  immediate  neighbourhood,  or  to 
those  who  came  to  receive  personal  uitbrmatlon  from  liim. 
But  with  what  ease  is  it  mode  known  when  a  system  of 
the  science  exists !  If  the  insect  be  already  described, 
be  has  bat  to  mention  Its  generic  and  trivial  names,  and 
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by  Hid  of  two  words  alone,  every  eiitontologUt,  ihougli 
in  the  most  distant  re^^ion — whether  a  Swede,  n  Gennau, 
or  B  Frenchman ;  whether  »  native  of  Europe,  of  Asi% 
of  America,  or  of  Africa,  knows  instantly  the  very  species 
that  is  meant,  and  can  diat  moment  ascertain  whetlier  it 
be  witliin  his  reach.  If  the  sjrecies  be  new  and  unde- 
Gcribed,  it  is  only  necessary  to  indicate  the  genus  to 
which  it  belongs,  the  species  to  which  it  is  most  nearly 
allied,  and  to  descril>e  it  in  scientific  terms,  which  may 
be  done  in  few  words,  and  it  can  at  once  be  recognised 
by  every  one  acquainted  witli  tlie  science. 

You  will  lliink  it  hardly  credible  that  there  should 
be  so  much  difficulty  in  describing  an  insect  intelligibly 
without  the  aid  of  system;  but  an  argunifntum  ad  homi- 
nem,  supported  by  some  other  facts,  will,  I  conjecture^  ren- 
der this  matter  more  comprehensible,  Vou  have  doubt- 
less, like  every  one  else,  in  tlie  showery  days  of  sum- 
mer, felt  no  little  rage  at  tlie  ^ies,  which  at  such  timea 
take  the  liberty  of  biting  our  legs,  and  contrive  to  make 
a  comfortable  meal  through  the  interstices  of  their  silken 
or  cotton  coverings.  Did  it,  1  pray,  ever  enter  into  your 
conccjition,  that  tliese  blood-thirsty  tormentors  are  a  dif- 
ferent species  from  those  flies  which  you  are  wont  to  see 
extending  the  lips  of  their  little  proboscis  to  a  piece  of  sugar 
or  a  drop  of  wine  ?  I  dare  say  not.  But  the  next  time  yoa 
have  sacrificed  one  of  the  fonner  to  your  just  vengeance^ 
catch  one  of  the  latter  and  compai'e  them.  I  question  L^ 
afler  the  narrowest  comparison,  you  will  not  still  venture  a. 
wager  that  they  are  the  verj-  same  species.  Yet  you  would 
most  certainly  lose  your  bet.  lliey  are  not  even  of  the 
same  genus — one  belonging  to  tlie  genus  Musca  (M.  tio' 
meitica,  L. ),  and  the  other  to  the  genus  Stonioxys  (S.  cal~ 
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tilrans,  F.);  and  on  a  second  exam  ui  a  I  ion  you  will  fimi 
iliut,  however  alike  in  most  respects,  they  differ  widely  in 
ilie  Khajte  of  their  proboscis ;  that  of  the  Stomoxys  being 
a  liorny  sharp-pointed  weapon,  capable  of  piercing  tbe 
Hcsli,  while  the  soit  bhnit  organ  of  the  Musca  Is  perfecUy 
incomjietent  to  any  sucli  operation.  In  future,  while  you 
no  longer  load  the  whole  mce  of  tlie  house-fly  with  the 
execrations  which  properly  belong  to  a  quite  different 
tribe,  you  will  cease  being  siupriscd  that  an  ordinary  de- 
scription should  be  insufficient  to  discriminate  an  in.sect. 
It  is  to  this  insu&iclency  that  we  must  attribute  our  igno- 
rance of  so  niAiiy  of  the  insects  mentioned  by  tlie  older 
natiu-aUsts,  previously  to  the  systematic  improvements  of 
the  immortal  Liiine :  and  to  the  same  cause  we  must  re- 
Icr  the  impossibility  of  determining  what  species  are  al- 
luded to  in  tlic  accounts  of  many  moilern  travellers  and 
agriculturists  who  have  been  ignorant  of  Entomology  at 
o  science.  Instances  without  number  of  this  impossibi- 
lity might  be  adduced,  but  1  shall  confme  niyself  to  two. 
One  of  the  greatest  pests  of  Surinam  and  other  low  re- 
^ons  In  South  America,  Is  the  Insect  called  In  the  West 
Indies,  where  it  is  also  troublesome,  the  chigoe  {Pulex 
penetrans,  L.),  a  minute  species,  to  the  attacks  of  which  I 
shall  again  have  occasion  to  advert.  This  Insect  is  men- 
tioned by  almost  all  the  writers  on  the  countries  where  it 
b  found.  Not  less  than  eight  or  ten  of  tliem  have  endea- 
voured to  give  a  fiill  description  of  it,  and  some  of  tliem 
have  even  figured  it ;  and  yet,  strange  to  say,  it  was  not 
certainly  known  whether  it  was  a  fleu  [Pidex)  or  a  mite 
{Aearvs),  till  a  competent  naturalist  undertook  to  investi- 
gate Its  history,  and  In  a  short  paper  in  the  S'.redish  Ti-aiiS' 

VOL.  1.  E 
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eetiotli*  proval  that  Linni;  « 
it  to  the  former  genus. 

The  second  instance  of  the  insufficiency  of  jiopular 
description  is  even  more  extraoi-diiiary.  In  1 788  an  alarm 
was  excited  in  tliis  country  by  tlie  probability  of  import- 
ing, in  cargoes  of  wlieat  from  Nortli  America,  the  insect 
known  by  tlie  name  of  the  Hessian  fly,  whose  dreadfiJ 
ra\-ages  will  be  adverted  to  hereafter.  However  the  in- 
sect tribes  are  in  general  despised,  they  had  on  tliat  oc- 
ca^on  ample  r«n'eiige.  The  privy  council  sat  day  after 
day  anxiously  debating  what  measures  should  be  adopt- 
ed to  vard  off  tlie  danger  of  a  calamity,  more  to  be 
dr§aded,  as  they  well  knew,  than  the  plague  or  pesti- 
lence. Expresses  were  sent  off  in  nil  directions  to  the 
officers  of  the  customs  at  the  different  outports  respecting 
the  examination  of  cargoes — dispatches  written  to  the 
ambassadors  in  France,  Austria,  Prussia,  and  America* 
to  gain  that  information  of  the  want  of  which  they  were 
now  so  sensible :  and  so  important  was  the  business 
deemed,  that  the  minutes  of  cmincil  and  the  documents 
collected  from  all  quarters  fill  upwards  of  two  hundred 
octavo  pages'".  Fortunately  England  contained  one  il- 
lustrious naturalist,  the  most  authentic  source  of  infor- 
mation on  all  subjects  which  connect  Natural  History  with 
Agriculture  and  the  Arts,  to  whom  the  pri\'y  council  had 
the  wisdom  to  apply;  and  it  was  by  Sir  Joseph  Banks's 
entomological  knowledge,  and  througli  his  suggestions, 
that  they  were  at  length  enabled  to  form  some  kind  of 


*  Swarti  in  Kong/.  Vet.  Ac  Xj/a.  in«rf.  ix.  40.  Plate  XXIII.Fig.10. 
'  Young'i  AmalM  of  Agricuititre,  xi.  406, 
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ment  on  the  subject.  This  jiiiifjcment  was  after 
hII,  liowever,  very  imperlect.  As  Sir  Joseph  Bonks  had 
never  seen  tlie  Hessian  fly,  nor  was  it  described  in  any 
tiilomol(^ciil  system,  he  calleil  for  facts  respecting  its 
nuure,  propa^tion,  and  economy,  which  could  be  had 
only  from  Ainerica.  These  were  obliuiied  as  speedily 
m  possible,  and  consist  of  numerous  letters  from  indivi* 
(IboIb;  essays  from  magazines;  tlie  reports  of  tlie  Bri- 
tish minister  there,  &c.  &c.  One  would  have  supposed 
that  from  these  statements,  many  of  tliem  drawn  up  by 
liinners  who  hud  lost  entire  crops  by  the  insect,  which 
they  profess  to  have  examined  in  every  stage,  the  requi- 
site information  might  have  been  acquired.  So  far  liow- 
*»er  was  lliis  from  being  the  case,  that  many  of  the  wri- 
ten  seem  ignorant  whether  the  insect  be  a  motli,  a  fly, 
or  what  they  term  a  bug.  And  lliough  from  the  con- 
otrrent  testimony  of  sevei-al  its  being  a  two-winged  fly 
teemed  pretty  accurately  ascertained,  no  intelligible  de- 
scription is  given,  from  which  any  naturalist  can  infer  to 
what  genus  it  belongs,  or  whether  it  is  a  known  species. 
With  rt^ard  to  t]ie  history  of  its  propagntion  and  eco- 
noAiy  tlie  statements  were  so  various  and  contradictory, 
that  though  he  had  such  a  mass  of  materials  before  him. 
Sir  Joseph  Banks  was  unable  to  reach  any  satisfactory 
conclusion. 

Nothing  can  more  incontrovertibly  demonstrate  the  im- 
portance of  studying  Entomology  as  a  science  than  this 
I  bcL  Those  observations,  to  which  thousands  of  un- 
sdentific  sufferers  proved  themselves  incompetent,  would 
have  been  readily  made  by  one  entomologist  well  versed 
b  his  science.  He  would  at  once  have  determined  the 
Older  an<Lgenus  of  the  insect,  and  whether  it  was  a 
£  2 
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known  or  new  speues;  and  ma  twelvemonUi  at  furUiest 
he  would  have  ascertained  ui  what  manner  it  made  its  at- 
Uick.%  and  wliellier  it  were  passible  that  it  might  be  lruJi»- 
mitled  along  nith  grain  into  a  ibreign  country ;  ai]d  on 
these  solid  data  he  could  have  satisfactorily  pointed  out 
the  best  mode  of  eradicatuig  the  pest,  or  preventing  die 
extension  of  its  ravages. 

But  it  is  not  merely  in  travellers  and  pojiular  observers 
that  tlie  want  of  a  systematic  knowledge  of  Entomology 
is  so  deplorable.  A  great  portion  of  the  labours  of  the 
profoundest  naturalists  have  been  from  a  similar  cause 
lost  to  the  world.  Many  of  tlie  insects  concerning  which 
Reaumur  and  Bonnet  have  recorded  the  most  interesting 
circumstances,  cannot,  from  their  neglect  of  system,  be 
At  this  day  ascertainei!'.  The  former,  as  Beckmann'* 
states  on  tlie  authority  of  his  letters,  was  before  liis  death 
sensible  of  his  great  error  in  this  respect:  but  Bonnet, 
with  singular  inconsistency,  constantly  maintained  tlie 
inutility  ot"  system,  even  on  an  occasion  when,  from  his 
ignorance  of  i(.  Sir  James  Smitli,  speaking  of  Ids  experi- 
ments on  the  barberry,  foimd  it  tjnite  impossible  to  make 
him  comprehenil  what  plant  he  referred  to*^. 

So  great  is  the  imjjortance  of  a  systematic  arrange- 
ment of  insects.  Yet  no  such  arrangement  has  hitherto 
been  completed.  \'artous  fragments  towards  it  indeed 
exist.  But  the  work  itself  is  ui  the  state  of  a  diction- 
ary wanting  a  considerable  proportion  of  the  words  rf 
the  language  it  professes  to  explain ;  and  placing  tliose^ 

•  No  one  tncw  Reaumur's  Abrille  Tapiuierc  until  Latrcille,  hap- 
pily combining  system  with  atttution  to  the  economy  of  in  sects,  pravcd 

htobfanewtpecia— his  Mi-gnrAi/rPapai-crit.—Hiri.tlcFoiirmU^^. 
"  BMoIhek.  »-ii..110,  '  Toar  onlhr  Conrmrnl.nlXaX). 
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niich  it  docs  contain,  in  aii  order  often  so  arbitiary  and 
defective,  thai  it  is  difficult  to  discover  even  the  page  con- 
taining the  word  jou  are  in  search  of.  Caii  it  be  denied, 
then,  that  they  are  most  meritoriously  employed  who  de- 
vote themselves  to  the  removal  of  tliese  defects — to  the 
perfecting  of  the  system — and  to  clearing  the  path  of  fu- 
ture economical  or  physiological  obser^■ers  from  the  ob- 
^uctions  whicli  now  beset  it?  And  wlio  that  knows  the 
nut  extent  of  the  science,  and  how  impossible  it  is  that 
a  divided  attention  cini  embrace  the  whole,  will  contend 
that  it  u  not  desirable  that  some  labourers  in  the  field 
of  literature  shoukl  devote  themselves  entirely  and  exclii- 
mvely  to  this  object?  Who  that  is  aware  of  liic  import- 
ance of  the  comprehensive  views  of  a  Fubricius,  an  Illi- 
ger,  or  a  Latreille,  and  the  iniuiite  savuig  of  lime  of  which 
ifadr  inquiries  will  l>c  ]iroductive  to  their  Ibllowcrs,  will 
dispute  their  claim  to  rank  amongst  llie  most  honourable 
in  science  ? 

n.  Xo  objection,  I  think,  now  remnins  against  ad- 
dicting ourselves  to  entomological  pursuits  but  ihnt  which 
semis  to  have  the  most  weight  wiih  you,  and  which  in- 
deed is  calculated  to  make  the  deepest -impiession  upon 
ihe  best  minds — I  mean  the  charge  of  inhumanity  and 
aaelty.  That  the  science  of  Entomology  cannot  be  pro- 
perly cultivated  without  the  death  of  its  objects,  and  that 
ihb  is  not  to  be  effected  without  putting  tliem  to  some 
pain,  must  be  allowed;  but  that  tJiis  substantiates  the 
charge  of  cnielty  against  us,  I  altogether  deny.  Cruelty 
if  an  unnecessary  infliction  of  suffering,  when  a  person  is 
fond  of  torwrbig  or  <lestroying  God's  creatures  from 
mere  wanlOhness,  with  no  useliJ  end  ui  view;  or  when. 
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if  Uicir  death  be  useful  niid  liiwl'ul,  he  lias  recourse  to  cir- 
cuitous modes  of  killing  them,  where  direct  ones  would 
answer  equally  well.  This  is  cmelly,  and  this  with  you 
I  abominate ;  but  not  t]ie  infliction  of  death  when  a  just 
occasion  calls  for  it. 

TJiey  who  see  no  cruelty  iu  the  sports  of  llie  field,  as 
they  are  called,  can  never,  of  course,  consistently  all^e 
such  a  charge  against  the  entomologist ;  the  tortures  of 
wounded  birds,  of  flsh  diat  swallow  tlie  hook  and  break 
the  line,  or  of  the  hunted  hare,  being,  beyond  compari- 
son, greater  than  tliose  of  insects  destroyed  in  the  usual 
mode.  Witli  res)>ect  to  utility,  the  sportsman,  who, 
tliough  he  adds  indeed  to  tlie  general  stock  of  food,  makes 
amusement  his  primary  object,  must  surely  yield  the 
palm  to  the  Entomolt^ist,  who  adds  to  the  general  stock 
of  mental  food,  ofleii  supplies  hints  for  useful  improve- 
ments in  the  arts  and  sciences,  and  the  objects  of  whose 
pursuit,  unlike  those  of  the  former,  are  preser^-ed  and 
may  be  applied  to  use  for  many  years. 

But  in  the  view  even  of  tliose  few  who  think  inhuma- 
nity chargeable  upon  the  sjurtsman,  it  will  be  easy  to 
place  considerations  whidi  may  rescue  the  entomologist 
irom  such  reproof.  It  is  well  known  tliat,  in  proportion 
as  we  descend  in  the  scale  of  being,  the  sensibility  of 
die  objects  that  constitute  it  {hmiiiblies.  'Flie  tortoise 
walks  about  after  losing  its  head ;  and  the  Polj-pus,  so 
lar  from  being  hijureil  by  the  application  of  die  knife, 
thereby  acquires  an  extension  of  existence.  Insensibility  ' 
almost  equally  great  may  be  found  in  the  insect  world. 
Tliis,  indeed,  might  be  inferred  d  priori,  since  Provi- 
dence seems  to  have  been  more  prodigal  of  insect  life 
than  of  iluii  of  any  otlier  order  of  cieaturcs,  anunulcuU 
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"The  poor  beetle  that  vc  tread  upon. 

In  L-orporal  suflerancc  Ciadi  a  pang  as  great 
As  ttlicii  a  giant  dies," 
ft  be  regoriied  as  nearer  the  truth  '.     Not  to  mention 
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jla^^  olcHie  excepted.  No  part  of  ttie  creation  !:>  ex- 
poseil  to  the  attack  ot'  so  many  enemies,  or  subject  to  so 
many  disasters;  so  that  the  few  individuals  of  each  kind  i 

which  enrich  the  valued  museitm  of  the  entomologist,  V 

many  of  which  are  dearer  to  him  than  gold  or  gems,  are  J 

matched  from  the  ravenous  maw  of  some  bird  or  fish  or  ' 

r^acious  insect ;  woidil  have  been  driven  by  the  winds 
into  the  waters  and  ilrowned ;  or  trodden  underfoot  by 
man  or  beast, — for  it  is  not  easy,  ni  some  jiarts  of  the  I 

jear,  to  set  foot  to  tlie  ground  widiout  cnisliing  these 
minute  anijnals ;  and  thus  also,  instead  of  being  buried 
in  oblivion,  tliey  liave  a  kuid  t>f  immortality  conferred 
iipon  them.  Can  it  be  believed  that  the  beneficent  Crea^  . 

tor,  whose  tender  mercies  are  over  all  hiii  works,  would  ex- 
pose diese  helpless  beings  to  such  innumerable  enemies  l 
and  injuries,  were  they  endued  with  the  same  sense  of 
pain  and  irritability  of  nerve  witli  the  higher  orders  of  ' 
aiiimaU  ?  i 
Bui  this  inference  is  reduced  to  certainty,  when  we                    , 
attend  to  tl)e  facts  which  insects  every  day  present  to  us, 
pnn-ing  tlinl  the  very  converse  of  our  great  poet's  con- 
dttsion,  as  usually  interpreted,  i 
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•  Sholiopcur's  iiitenlion  however  in  ihib  pBssugC  was  evidenlFy  not.  | 

uts  often  supposed  to  cutftt  coiiijiiission  for  the  inscit,  but  to  | 

pfOTC  that  I 

"Thi:  scnicorDmrli  iiiiimt  in  apprehtiisioii,"  ' 

the   arttial    pang    bcii'K  Itirtb^.      McrnHre  f'>r  Mrasiirr,  Act  iii. 
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the  peculiar  organization  of  insects,  which  strongly  &• 
vours  the  idea  I  am  inculcating,  but  which  will  be  con- 
sidered more  properly  in  another  place,  their  sang  firoid 
upon  the  loss  of  their  limbs,  even  those  that  we  account 
most  necessary  to  life,  irrefragably  proves  that  the  pun 
they  sufler  cannot  be  very  acute.     Had  a  giant  lost  an 
arm  or  a  1^,  or  were  a  sword  or  spear  run  through  his 
body,  he  would  feel  no  great  inclination  for  nmnii^ 
about,  dancing,  or  eating.     Yet  a  crane-fly  ( Tipula)  will 
leave  half  its  1^  in  the  hands  of  an  unlucky  boy  who 
has  endeavoured  to  catch  it,  and  will  fly  here  and  there 
with  as  much  agility  and  unconcern  as  if  nothing  had 
happened  to  it ;   and  an  insect  impaled  upon  a  pin  will 
often  devour  its  prey  with  as  much  avidity  as  when  at 
liberty.     Were  a  giant  eviscerated,  his  body  divided  in 
the  middle,  or  his  head  cut  ofl^,  it  would  be  all  over  with 
him ;  he  would  move  no  more ;  he  would  be  dead  to  the 
calls  of  hunger ;  or  tlie  emotions  of  fear,  anger,  or  love. 
Not  so  our  insects.     I  have  seen  the  common  cockchafer 
walk  about  with  apparent  indifference  after  some  bird 
had  nearly  emptied  its  body  of  its  viscera :    a  hiunble- 
bee  will  ea{  honey  with  greediness  tlioii^rli  deprived  of 
its  abdomen;  and  I  myself  lately  saw  an  ant,  which  had 
been  brought  out  of  the  nest  by  its  comrades,  walk  when 
deprived  of  its  head.     The  head  of  a  wasp  will  attempt 
to  bite  after  it  is  separated  from  the  rest  of  the  body; 
and  the  abdomen  under  similar  circumstances,  if  the 
finger  be  moved  to  it,  will  attempt  to  sting.     And,  what 
is  more  extraordinar}-,   the  headless  trunk  of  a  mal^ 
Mantis  lias  been  known  to  unite  itself  to  tlie  other  sex  *. 

•  Dr.  Smith's  Tour,  i.  10:?.    Journ,  de  Phm,  xxv.  336. 
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Tliese  facU,  out  of  hundreds  thai  might  he  adiluced,  are 
surely  sufTiciciit  to  prove  that  ijisects  do  not  experience 
the  same  acute  sensiitions  of  pain  witli  tlic  higher  orders 
of  animals,  which  Providence  has  endowetl  witli  more 
ample  means  of  avoiding  tJiem ;  find  since  tliey  were  to 
he  expo§ed  so  universally  to  attack  and  injury,  this  is  a 
most  merciful  provision  in  tlieir  favour;  for,  were  it 
otherwise,  consitlering  the  wounds,  and  dismemberments, 
and  lingering  deaths  that  insects  often  suffer,  wlial  a  vast 
increase  would  there  be  of  the  general  sum  of  pain  and 
misery  \  You  will  now,  I  think,  allow  that  the  most  hu- 
luuie  person  need  not  hesitate  n  moment,  whether  he 
ihall  devote  Inin^lf  to  the  study  uf  Entomology,  on  ac- 
cminl  of  any  cruelty  attached  to  tlie  pursuit. 

But  if  some  morbid  sentimentalist  sliould  sliU  exclaim, 
"Oh\  but  I  cannot  persuade  myself  even  for  scientific 
puiposes  to  inflict  the  slightest  degree  of"  pain  upon  the 
BJost  insensible  of  cientures — "  Pray,  sir  or  madam,  I 
would  ask,  should  your  green-Iiouse  be  infestetl  by 
Aphides,  or  your  (jrapery  hv  tlic  semiaiiimatc  Coccus, 
*o«U  tliis  extreme  of  Icnderness  induce  you  lo  rcstincl 
your  gardener  from  destroying  them  ?  Are  you  willing 
to  deny  yourself  these  unneccssaiy  gratifications,  and  to 
resign  your  favourite  flowers  and  fruit  at  the  call  of  your 
fine  flings?  Or  will  you  give  uji  tlie  shrimps,  which 
by  their  relish  enable  you  to  play  a  better  part  with  your 
bread  and  butter  at  breakfast,  and  thus,  instead  of  add- 
ing to  it,  contribute  to  diminish  the  qiuintity  of  food?  If 
not,  I  shall  only  desire  you  lo  recollect  that,  for  a  mere 
petKinal  indulgence,  you  cause  the  death  of  an  infinitely 
greater  number  of  animals,  than  all  tJie  entomologists  iti 
the  world  destroy  for  tlic  promotiun  of  scicuce. 
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To  these  considerations,  which  I  have  no  doubt  yoa 
will  think  conclusive  as  to  th^  unreasonableness  and  in« 
consistency  of  the  objections  made  against  the  study  of 
Entomology  on  the  score  of  cruelty,  I  shall  only  add 
that  I  do  not  intend  them  as  any  apology  for  other  than 
die  most  speedy  and  least  painful  modes  of  destroying 
insects;  and  these  will  be  pointed  out  to  you  in  a  sub- 
sequent letter.  Every  d^ee  of  unnecessary  pain  be- 
ccrnies  cruelty,  which  I  need  not  assure  you  I  abhor ;  and 
firom  my  own  obserraticms,  however  ruthlessly  the  ento- 
mologist may  seem  to  devote  the  few  specimens  wanted 
far  scientific  purposes  to  destructicm,  no  one  in  ordinary 
circumstances  is  less  prodigal  of  insect  life.  For  my 
own  part,  I  question  whether  the  drowning  individuals^ 
which  I  have  saved  from  destruction,  would  not  far  out- 
Bumber  all  that  I  ever  sacrificed  to  science. 

My  next  letter  will  be  devoted  to  the  metamorphoses 
of  insects,  a  subject  on  which  some  previous  explanation 
is  necessary  to  enable  you  to  understand  those  distinc- 
tions between  their  different  states,  which  will  be  per- 
petually alluded  to  m  the  course  of  our  correspondence: 
and  having  thus  cleared  the  way,  I  shall  aflerwai*ds  pro- 
ceed to  the  consideration  of  the  injuries  and  benefits  of 
which  insects  are  the  cause. 

I  am,  &c. 
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Were  a  nammlist  to  announce  lo  the  world  die  dis- 
covery of  an  animal  wJiich  for  the  first  five  years  of  its 
life  existed  in  die  fomi  of  n  serpent ;  which  dien  pene- 
tmting  into  die  eartli,  and  weaving  a  !^hrolld  of  pure  silk 
uf  the  finest  texture,  contracted  itselfwidiin  this  covering 
into  a  body  without  external  mouth  or  Hmbs,  and  re- 
sembling more  dian  any  thing  else  an  Egyptian  intunmy ; 
sail  which,  lasdy,  after  remainiag  in  this  state  without 
food  and  wiUiout  motion  for  three  years  longer,  should 
&t  die  end  of  that  ])crIod  burst  its  silken  cerements, 
struggle  through  its  eartliy  covering,  and  start  into  day 
a  winged  bird, — what  think  j-ou  would  be  the  sensation 
CKcitetl  by  this  strange  piece  of  intelligence  i*  After  the 
first  doubts  of  its  truth  were  dispelled,  what  astonish- 
ment would  succeed  \  Amongst  the  learned,  what  sur- 
mises ! — what  investigulions !  Annongsttlie  vulgar,  what 
eager  curiosity  and  amazement !  All  would  be  interested 
in  the  history  of  such  an  uriheard-of  phenomenon ;  even 
the  most  torpid  would  flock  to  the  sight  of  such  a  pro- 
digy. 

Bat  you  ask,  "To  what  do  all  these  imjirobable  sup- 
posidons  tend  ?  "  Simply  to  rouse  your  attention  to  the 
nutamorphoscs  of  the  insect  world,  almost  as  strange  niul 
Mirprising,  to  wlm-li  1  am  now  about  to  db-ecl  yoiu-  vie\v. 


L 


—— miracles,  whiL'h,  ihougli  scnrccly  suqia^sctl  in  Mn-     || 
gularity  by  all  that  i»ets  have  feigned,  and  though  ac-     i 
tually  wrought  every  day  beneath  our  eyes,  are,  because 
of  their  commonness,  aiid  the  minuteness  of  tlie  objects, 
imheedetl  alike  by  the  ignorant  and  the  learned. 

Tlial  butterfly  whicli  amuses  you  with  its  aerial  ex-     ^^ 
cursions,  one  while  extracting  necUir  from  the  tube  of    ,1 
die  honeysuckJe,  and  llien,  the  very  image  of  fickleness, 
flying  to  a  rose  as  if  to  contrast  the  hue  of  its  wings  with 
tluil  of  tlie  flower  on  winch  it  re)Joses — did  not  come     , 
iiilo  tlie  world  as  yon  now  behold  it.     At  its  fir-it  exclu- 
sion from  the  e^,  and  for  some  months  of  its  existence 
afterwards,  it  was  a  worm-like  cateqiillar,  crawling  upon 
sixteen  short  legs,  greedily  devouring  leaves  with  two 
jaws,  and  seeing  by  means  of  twelve  eyes  so  minute  as    (| 
to  be  nearly  imperceptible  without  the  aid  of  a  m!cn>-    J 
i^cope.     You  now  view  it  fuiTiislied  witJi  wings  CAjwble    . 
of  rapid  and  extensive  flights:    of  its  sixteen  feel  ten    [ 
have  disappeared,  and  die  remaining  six  are  in  most  re-    1, 
s|>ccts  wholly  unlike  tht>se  lo  which  they  have  succeeded;    | 
its  jaws  have  vanished^  and  are  replaced  by  a  ciu-lcd-up    ji 
proboscis  suited  oidy  for  sipjiing  liquid  sweets;  the  form    [ 
of  its  head  is  entirely  changwi, — two  long  horns  project 
&om  its  upper  surface;   and,   instead  of  twelve  invisible 
eyes,  you  behold  two,   very  large,  and  coniixjsed  of  at    \ 
least  twenty  Utousand  convex  lenses,  each  supposed  to    ij 
be  a  distinct  and  effective  eye ! 

Were  you  to  push  your  examination  furllier,  and  by 
dissection  to  compare  the  inierna]  conformation  of  the 
caterpillar  with  that  of  the  butterfly,  you  would  witness 
changes  even  more  extraordinary.  In  the  former  you 
would  find  iome  lliousandb  of  muscles,  wliich  in  the  laU 
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!'  Kptoced  by  others  of  a  ft>rm  and  stniclurc  en- 
tirely (lifierent.  Neorly  the  wliole  bmly  ot"  tlie  cater- 
pillar is  occupied  by  a  capacious  stomaclt.  In  llie  but- 
terfly tills  has  become  converted  into  an  almost  imper- 
o^ibte  thread-like  viscus;  and  the  abdomen  is  now 
fiiled  by  two  large  packcLs  of  eggs,  or  other  or{j;ans  not 
viwble  in  the  first  state.  In  tlie  Ibnner,  two  spirally- 
convoluted  tubes  were  filled  with  a  silky  gum;  in  the 
latter,  both  tubes  nnd  silk  have  almost  totally  vanished ; 
■oil  changes  equally  great  have  taken  place  in  the  eco- 
nomy and  structure  of  the  nerves  and  other  organs. 

What  a  surprising  transformation  !  Nor  was  diis  all. 
The  change  from  one  form  to  the  other  was  not  direct. 
An  intermediate  state  not  less  singular  intervened.  After 
cttsting  its  skin  even  to  its  very  jiiws  several  times,  anil 
aiuining  its  full  growth,  the  caterpillar  attached  itself  to 
a  leaf  by  a  silken  girlh.  -  Its  body  greatly  contracted : 
its  skin  once  more  split  asunder,  and  disclosed  nn  ovi- 
form mass,  without  exterior  mouth,  eyes,  or  limbs,  and 
f^ibiting  no  other  symptom  of  life  than  a  slight  motion 
•hen  touched.  In  this  state  of  death-hke  torpor,  and 
vitfaout  tasting  food,  the  insect  existed  for  several  months, 
until  at  length  the  tomb  burst,  and  out  of  a  case  not 
more  than  on  inch  long,  and  a  (juarter  of  an  inch  in  dia- 
meter, proceetled  the  butterfly  before  you,  which  covers 
■  surface  of  nearly  four  inches  square. 

Almost  every  insect  which  you  see  has  undergone  a 
transformation  as  singular  and  surjiwsing,  ihongh  varied 
b  many  of  its  circumstances.  That  active  litde  fly,  now 
an  unbidden  guest  at  your  table ',  whose  delicate  palate 

•  "Ccenw  eiiam  non  vocntiM  iil  Miisca  ndvnlo,"  Aristoplion  in 
Pjrife^oriito  mmJ  AtiieniBum.  {Moiiffet.  M.) 
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selects  yonr  clioicesL  vinnds,  one  vliile  estentHogl 
proboscis  to  the  margin  of  a  drop  of  wine,  and  then  gailf 
flying  to  take  a  more  solid  repast  from  a  pear  or  a  peach; 
now  gamboling  with  his  comrades  in  the  air,  now  grace* 
fully  currying  his  furlet!  wings  with  his  lajter  feet, — was 
bat  tlie  other  day  a  disgusting  grub,  without  wing% 
without  legs,  without  eyes,  wallowing,  well  pleased,  m 
tlie  midst  of  a  mass  of  excremenL 

Tlie  "grey-coated  gnat,"  whose  bumming  salutatio% 
while  she  makes  her  airy  circles  about  your  bed,  gi^'e* 
terrific  warning  of  the  sanguinary  ojieration  in  which  sh« 
i§  ready  to  engage,  vas  a  few  hours  ago  tlie  inhabitant 
of  a  stagnant  pool,  more  in  shape  like  a  fish  than  an  in* 
sect.  Then  to  have  been  taken  out  of  the  water  would 
have  been  speedily  fatal ;  now  it  could  as  little  exbt  iii' 
any  odier  element  than  air.  Tlien  it  breatheil  through 
its  tail ;  now  through  openings  in  its  sides.  Its  shape> 
less  head,  in  that  period  of  its  existence,  is  now  ex» 
changed  for  one  adorned  with  elegantly  tiitted  antennsif 
and  furnished,  insteoLl  of  jaws,  with  an  ap|)aratus  moro 
artftdly  constructed  than  the  cupping-glasses  of  the  phle* 
botomist — an  apparatus  which,  at  tlie  same  time  that  ki 
stnkes  ui  the  hmcets,  composes  a  tube  for  pumping  iipj< 
the  flowing  blood. 

The  "shard-bom  beedc,"  whose  "sullen  horn,"  as 
he  directs  his  "droning  flight"  close  past  your  ears  to 
your  evening  walk,  colling  up  in  poetic  association  the 
lin&s  in  which  he  has  been  alluded  to  by  Shakespeare^ 
Collins,  and  Gray,  was  not  in  his  infancy  an  inhabitant 
of  air;  the  first  period  of  his  life  being  spent  in  gloomy 
solitude,  as  a  grub,  under  the  surface  of  the  eartli. — The 
shapeless  mn^ot,  which  you  scarcely  fail  to  meet  with 
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'me  of  everj'  haiulfut  of  nuts  you  crack,  would 
rv>i  always  have  grovelled  in  diut  humble  state.  If  your 
unlucky  inti-usion  iijjon  its  vaulted  dwelling  had  not  left 
ii  to  perifili  in  the  wide  world,  it  would  have  continued  to 
reside  there  until  its  full  growtli  Inul  been  attained.  Then 
it  K'ould  h&ve  gnawed  itself  an  opening,  and  having  en- 
tered the  earth,  and  passed  a  few  months  in  a  state  of 
inaction,  would  at  length  have  emerged  an  elegant  lieede 
fiirniijhed  with  a  slender  and  very  long  ebony  beak :  two 
"ings,  and  two  wing-cases,  omamented  with  yellow  bands; 
rotfeet;  and  inevery  respect  unlike  the  worm  from  which 
il  proceeded. 

That  bee but  it  is  needless  to  multiply  instances. 

A  sufficient  number  ha^  been  adduced  to  show,  that  the 
ij^arendy  extravagant  sup|iosition  with  which  I  set  out 
may  be  paralleled  in  the  insect  world ;  and  Uiat  tlie  me- 
tamorphoses of  its  inhabitants  are  scarcely  less  astonish- 
ti^  thsn  would  be  the  transformation  of  a  serpent  into 
■oengle. 

Tliese  changes  I  do  not  purpose  exptauiing  minutely  in 
thii  place:  they  will  be  adverted  to  more  fully  ui  .subse- 
quent letters.  Here  I  mean  merely  to  give  you  such  a 
general  view  of  the  subject  as  shall  impress  you  with  its 
claims  to  attention,  and  such  an  ex))lanauon  of  the  states 
through  which  insects  pass,  and  of  the  different  teims 
made  use  of  to  designate  them  in  each,  as  shall  enable 
yon  to  comprehend  the  frequent  allusions  which  must  be 
made  to  tiiem  iu  our  future  correspondence. 

The  states  through  which  insecrts  pass  are  four:  die 
iggs  i}ie  la rm  1  the  piijia ;  and  ihc  imago. 

The  first  of  these  need  not  be  here  adverted  to.  In 
ihe  second,  or  immediately  after  the  exclusion  from  the 
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egg,  they  arc  soft,  without  wings,  and  in  shapi 
scmiewliat  hke  worms.  This  Lliini-  cnltct!  the  larvtt 
state,  aiid  oii  uisect  when  in  it  a  laiva,  atlo\n'mg  a  Latin 
wonl  signifying  a  tnasi;  because  he  considered  tlie  rea^ 
insect  wliile  under  this  form  to  he  as  it  were  masked* 
In  the  Engllsli  language  we  have  no  common  term  tha^ 
applies  to  tlie  second  state  of  all  insects,  tliough  WQ 
have  several  for  that  of  dilTerent  trihcs.  Thus  we  call 
tlie  coloured  and  often  hairy  larva?  of  butterflies  an4 
moths  raterpillars ,-  the  white  and  more  compact  larva 
of  flies,  many  beetles,  &c.  gnibs  or  maggots*:  and  tha 
depressed  larvtc  of  many  other  insects  tcojtws.  Tha 
two  former  terms  I  shall  sometimes  use  In  a  similar 
sense,  rejecting  die  tast,  which  ought  to  be  confined  to 
true  va-mes ,-  but  I  shall  more  commonly  adopt  LInn£'a 
term,  and  call  insects  in  their  second  stale,  lanne".        | 

In  this  period  of  their  lite,  during  wliich  diey  e8| 
voraciously  and  cast  tlieir  skin  several  times,  insecQ 
live  a  shorter  or  longer  [leriod,  some  only  a  few  dayf 
or  weeks,  others  several  months  or  years.  They  theil 
cease  eating;  fix  themselves  in  a  secure  place;  th*^ 
skin  separates  once  more  and  discloses  an  oblong  bodj^ 
and  they  have  now  attained  tlie  t/iiril  state  of  thxM 
existence.  I 

From  the  swadied  ajipearance  of  most  insects  in  thfj 

*  GcntUi,  or  gentlet,   is  a  synonymous  word  employed  by  our  oUl 

Bullion,  but  is  now  obsolete,  cicept  with  anglers.     That  Tusser,  li 

a  pR-uage  poinieil  out  to  inc  by  Sir  Joseph  Bunks : —  i 

*■  Rewerd  not  thy  slieep  when  ye  take  offhU  cole 

With  twitches  and  patches  as  brodc  m  a  grotej 

Let  not  such  ungentlcnetse  happen  to  thine  * 

Lo3it  Hie  with  lier  gmti/t  do  make  it  to  pine." 

'  For  diHereiit  kinds  of  lanie,  see  Plates  XVll.  XVIII.  XIX. 
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Slate,  ill  wliicli  ihey  do  not  badly  resemble  in  nuiiiatiire 
■  child  trussed  up  like  a  mummy  in  swaddling  clotlici, 
•ccoriiingto  the  barburoiis  fHshion  once  prevalent  here, 
Md'*lill  retained  in  many  parts  of  the  continent;  Linn^ 
li*s  called  it  the  pupa  state,  and  an  insect  when  under 
this  form  a  pupa  .■ — temis  which  will  be  here  adopted  in 
the  same  sense.  In  this  state,  most  insects  eat  no  fomi ; 
■re  incapable  of  locomotion ;  and  if  oi>ened  seem  filled 
willi  a  watery  fluid,  in  which  no  distinct  organs  can  be 
traced.  ExternallVi  however,  the  sbai>e  ol'  the  pupa;  ol' 
different  tribes  varies  considerably,  and  different  names 
have  been  applied  to  them. 

Those  of  the  beetle  and  bee  tribes  are  covered  with  a 
tDcmbnuious  skin,  inclosing  in  separate  and  distinct 
sheaths  the  external  organs,  as  the  antenna^  legs,  and 
wings,  which  are  consequently  not  closely  applied  to 
the  body,  but  have  their  fonn  for  the  most  part  clearly 
disdnguishable.  To  these  Aristotle  originally  gave 
ibename  of  f(ym^A(CS  which  was  continued  by  Swam- 
merdain  and  other  authors  prior  to  Linn^,  who  calls 
Ihem  incomplete  pupa;,  and  has  been  adopted  by  many 
'   English  writers  on  insects". 

Butterflies,  motlis,  and  some  of  tlie  two-winged  tribe, 
we  in  their  pupa  stale  also  inclosed  in  a  similar  mem- 
branous envelope;  but  their  legs,  antennse,  and  wings, 
'  ape  closely  folded  over  the  breast  and  sides;  and  the 
vbole  body  inclosed  in  a  common  case  or  covering  of  a 
homy  consistence,  which  admits  a  much  less  distinct 
Tiew  of  the  organs  beneath  it.  As  these  pujitc  &re  often 
tinged  of  a  golden  colour,  they  were  called  from  this 

•  Hiti.  Ani"'.  1,  5.  c.  10,  I'  Plate  XVI.  Fic.  6-». 
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circumstance  c/tiyta.iaes  by  the  Cireeks.  and  aurelia 
by  tlie  Roniniis,  buth  uliicli  terms  are  in  some  measure 
become  anglicized ;  and  though  not  strictly  applicable 
lo  ungilded  pupte,  nre  now  often  given  to  those  of  all 
iepidopteroTis  insects'.  These  by  Litmd  are  denotiu- 
nated  obtecled  jjnpw". 

I  have  said  that  tnosi  insects  eat  iio  food  in  the  pupa 
state.  This  qualification  is  necessarv,  because  in  the 
metamorjtlioses  of  insects,  as  in  all  her  other  operations, 
nature  proceeils  by  measured  steps,  and  a  verj-  con- 
siderable number  (the  tribe  of  locusts  cockroaches,  bugs, 
spiders,  &c.}  not  only  greatly  resemble  the  perfect  in- 


•  lo  explanation  of  the  t 
ptera,&i:.  which  will  frequf 
coming  r^ilarly  to  definilii 
have  reference  lo  the  nanii 
ontrrt  or  tribes  of  i 


Tins  Lepiiloplcra,  Lefnilopferotit,  Coleo- 
nlly  ocrtir  in  ihe  I'olluwing  pages  before 
ns,  it  is  neccsion'  here  lo  stale  ihut  they 
!  given  by  entomologist!  to  the  difierenc 


1  CoUopUra  consisting  of  Beellet.     Plate  T.  Fig.  1 — G. 

2  Sfreptiplera of  ihe  genem  Xcnoi  and  Stj/loju.  Plate  H. 

Fig.  1. 

3  Dfrmoplrra   of  the  Earwigt.     Plule  I.  Fig.  7. 

4  OrlhopUra     of   CociruacAei,     Locutli,     Graukopperi, 

CrirkcU,  Sp^rei,  Mantei,  ^c.     Plate  II.  Fig.  3.  3. 
6  llrmiplera  Consisting  of  Bugt,    Cicadii,   Waler~tcorpioiu,   Water- 

boatiwn.  Pianl-iice,  Cochiacai  Insects,  &c.     Plate  11.  Fig.  4. 5. 
0  Trichnplpra  consisting  of  llie jfif j  produced  by  the  various  tpeeict 

ti( Cate-u-orms.  Phn/gaara,  L.      PlatcIII.  Pig,  4. 
"  I^piilopl/ra  consisting   of  Batlrr/Jin,   ffawhaotht,  and   Mothr. 

Plnlelll,  Fig.  1—3. 
fi  Xfuroplrra  consisting  of  DragOH-^ici,  AhI-Iioiu,  Ephrmrra,  ^e, 

Plate  III.  Fig.5.e. 
9  U^ateaoplfra  consisting  nf  Beet,  Watpi,  and  other  inwcis  armed 

with  41  iti'ig  or  oviposUor,  and  its  vaicfi.     Plate  IV.  Pig.  I — 3. 

10  Z^i/idTB  consisting  of  FlUt.  Gnalt,  and  other  livo-w'mged  inteeta. 

Plate IV.  Fig.  4.  5.     Plate  V.  Fig.  I. 

1 1  Aphaniptrra  consiiting  of  ihe  Flm  genii!.     Plnle  V.  Fig.  3. 

12  Aplern  orMilfi,J.irr.&c.     Plate  V.  Fig.  3- S, 

»J'i..Tr  XVI.    Fi...  IO-i:(, 


METAMORPHOSES.  b'7 

»ct  in  furm,  but  are  equally  capable  wlih  ii  of  eating 
and  moving.  As  these  insects,  however,  cast  their  skins 
« slat«d  periods,  and  undergo  changes,  though  slight, 
in  iheir  external  and  internftl  conformation,  tliey  are  re- 
garded also  as  Itcing  subject  to  metamorphoses.  These 
puptB  may  be  subdivided  bito  two  classes :  first,  those 
comprised,  with  some  exceptions,  under  the  Liimean 
Aplera,  which  in  almost  every  resj>ect  resemble  the  per- 
fect insect,  and  were  called  by  Linne  complete  pu|>fe; 
»nd  secondly,  those  of  the  I.imiean  order  Hemiptera, 
which  resemble  the  perfect  insect,  except  in  having  only 
the  rudiments  of  wings,  and  to  which  the  name  a?  setiii- 
fompUte  piipiE  was  applied  by  Linnc,  and  that  of  semi- 
nympha  by  some  other  authors '.  There  is  still  a  fifth 
kind  of  pupa?,  which  are  not,  as  in  other  instances,  ex- 
cluded from  the  skin  of  the  larva,  but  remain  concealed 
under  it,  and  were  hence  called  by  Linne  coarctatc  pupte. 
Tliese,  which  are  peculiar  to  flies  and  some  other  dipte- 
(ous  genera,  may  be  termed  cased-ni/mphs  ^. 

When,  therefore,  we  employ  tlie  term  pupot  we  may 
irfer  indifferently  to  the  third  stale  of  any  insect,  the 
particular  order  being  indicated  by  the  context,  or  an 
e^lanatory  epithet.  The  terms  chti/salis,  (dropping  au- 
rtlia,  which  is  supeifluous,)  nymph,  semi-nymph,  and 
aifd-nymph,  on  the  other  hand  definitely  ptjinting  out 
the  particular  sort  of  pupa  meant:  just  as  in  Botany,  the 
common  term  pericarp  applies  to  all  seed-vessels,  the 
kinds  being  designated  by  the  names  of  capsule, 


e  envelope  of  cased-nt/mphs,  which  is  formed  of  the 
f  the  larva,  considerably  altered  in  form  and  lex- 
•  Platt  XVI.  Fig.  4.  5.  ^  Plate  XVU.  F.g.  1—4. 
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uiie,  may  be  conveniently  called  the  pupuvium  * .-  but  td 
the  artificial  coverings  of  different  kinds,  vrliether  of  silk, 
wood,  or  earth,  &c.  which  many  insects  of  the  othei 
orders  fabricate  for  themselves  previously  to  assuming 
the  pupa  state,  and  which  have  been  called  by  different 
writers,  pods,  cods,  hush,  and  beaut,  I  shall  continue  the 
more  definite  French  term  coco/i,  anglicized  into  cocoon''. 

After  remaining  a  shorter  or  longer  period,  some 
species  only  a  few  hours,  otliers  inontlis,  otiiers  one  or 
more  years,  in  the  pupa  state,  the  inclosed  insect,  now 
become  mature  in  all  its  parts,  bursts  the  case  which  in- 
closed it,  (juits  the  pupa,  and  enters  upon  the  fourth  and 
last  state. 

We  now  see  it  (unless  it  be  an  apterous  species)  fiir- 
nished  with  wings,  capable  of  propagation,  and  often 
under  a  form  altogether  different  from  those  which  it  has 
previously  borne — a  perfect  beetle,  butterfly,  or  other 
insect.  This  Liime  termed  the  imago  state,  and  the 
animal  thnt  had  attained  to  it  the  imago ,-  because^ 
having  laid  aside  its  mask,  and  cast  off  its  sv^ddlitig 
bands,  being  no  longer  disguised  or  confined,  or  in  any 
respect  imperfect,  it  is  now  become  a  true  representative 
or  image  of  its  species.  Tliis  state  is  in  general  referred 
10  when  an  insect  is  spoken  of  without  the  restricting 
terms  lar\'a  or  pupa. 

Such  being  the  singularity  of  the  transformations  of 
insects,  you  will  not  think  the  ancients  were  so  wholly 
improvided  with  a  show  of  argument  as  we  are  accustom- 
ed to  consider  tlicm,  for  their  belief  in  the  possibility  of 
many  of  the  marvellous  metamoi^ihoses  which  their 
poets  recount.  Utterly  ignorant  as  they  were  of  modem 
•  PhAte  XVII.  Fic.  S.  "  Plate  XVII.  Fic.  S-10. 
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phjrsiotogical  discoveries,  tlie  conversion  of  a  caterpillar 
into  a  butterfl Vi  must  have  been  a  (iict  sufficient  to  put  to 
«  nonplus  nil  the  sceptical  oppugiiera  of  sucli  transforma- 
tions. And,  however  we  may  sniile  in  this  enlightened 
age  at  the  inference  drawn  not  two  centuries  ago  by  Sir 
Theodore  Mayerne,  the  editor  of  RIouftet's  work  on  in- 
sects, "  that  if  animals  are  transmuted  so  may  metals*," 
it  WB5  not,  in  Gtct,  with  his  limited  knowledge  on  tliese 
subjects,  so  very  preposterous.  It  is  even  possible  that  some 
of  the  wonderful  tales  of  the  ancients  were  grafted  on  the 
changes  which  they  observed  to  take  \>\ace  in  insects.  The 
dwth  and  revivification  of  the  phoenix,  from  tlte  ashes  of 
•hich,  before  attaining  its  perfect  state,  arose  first  a  worm 
(»«(X,)|f ),  in  many  of  its  particulars  resembles  what  occurs 
in  the  metamorphoses  of  insects.  Nor  is  it  very  unlikely 
Ihat  the  doctrine  of  the  metempsychosis  took  its  rise  from 
the  same  source.  What  argument  would  be  thought  by 
those  who  maintained  this  doctrine  more  plausible  in  far 
Tour  of  the  transmigration  of  souls,  than  the  seeming  re- 
riviiication  of  the  dead  chrtfsalU  ?  Wliat  more  probable, 
than  that  \Xs  apparent  reassuniption  of  life  should  !«  ow- 
ing to  its  receiving  for  tenant  the  soul  of  some  criminal 
decnned  to  animate  an  insect  of  similar  habits  with  those 
which  had  defiled  his  human  tenement''? 

At  the  present  day,  however,  the  translbrmatious  of 
insects  have  lost  that  excess  of  the  marvellous  which 

•  Epitl.  DcdUal, 

*  "  A  pricit  who  lias  drunk  wuic  shall  inigrutc  into  ii  moth  or  fly, 
leedirv  on  ordure.  We  who  steals  the  golil  of  a  priest  shall  pau  a 
thoiuond  timcf  into  the  bodies  of  spidcn.  IT  a  man  bhallelcal  hooey, 
he  *halt  be  bom  n  great  stinging  gnat ;  if  oil,  an  oil-drinking 
if  nil,  a  cicada ;  if  a  household  utensil,  an  ichneumon  flj ." 
x/Mem-.WS. 
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cal  hooey,  ■ 
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might  once  have  flirtiishe<J  arguinents  for  the  iictioDs  o 
the  ancients,  aiid  the  dreams  of  Paracelsus.  We  cnil 
them  metamorphoses  and  transfonnations,  because  these 
terms  are  in  common  use,  and  are  more  expressive  of  the 
sudden  changes  that  ensue  than  any  new  ones.  But, 
striclJy,  they  ought  rather  to  be  termed  a  series  of  deve- 
lopments. A  caterpillar  is  not,  in  fact,  a  simple  but  a 
compound  animal,  containing  within  it  the  germ  of  the 
future  butterfly,  inclosed  in  what  will  be  the  case  of  the 
pupa,  which  is  itself  included  in  the  three  or  more  skins, 
one  over  the  otlier,  that  will  successively  cover  the  larva. 
As  this  increases  in  size  these  parts  expand,  present  them- 
selves, and  are  in  turn  thrown  off,  until  at  length  the 
perfect  insect,  which  lind  been  concealed  in  this  succes- 
Eion  of  masks,  is  displnyed  in  its  genuine  form.  That 
this  is  tlie  proper  explaniition  of  the  phenomenon  has 
been  satisfactorily  proved  by  Swammerdam,  Malpighi, 
and  other  anatomists.  The  first-mentioned  illustrious 
naturalist  discoA-ered,  by  accurate  dissections,  not  only 
tlie  skins  of  the  larva  and  of  tlie  pupa  incased  in  each 
other,  but  within  them  the  very  butteifly  itself,  with  its 
organs  indeed  in  aji  almost  fluid  stale,  but  still  perfect 
in  all  its  parts'.  Of  this  fact  you  may  convince  yourself 
without  .Swammcrdam's  skill,  by  plunging  into  vinegar 
or  spirit  of  wine  a  caterpillar  alxiut  to  assume  the  pupa 
state,  and  letting  it  remain  there  a  few  days  for  the  pur- 
pose of  giving  consistency  to  its  parts ;  or  by  boiling  it 
in  water  for  a  few  minutes.  A  vciy  rough  dissection  will 
then  enable  you  to  delect  tlie  future  bullerfly ;  and  you 
will  fijid  that  tlie  wings,  rolled  up  into  a  sort  of  cord,  are 


■  IliU'i  Sh-x-x 
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Iwlgwi  between  the  first  aiid  second  segment  of  ihecater- 
piliar;  that  the  aiiteniiiu  and  trunk  are  coiled  up  in  front 
of  the  head;  and  tliut  die  legs,  however  different  their 
form,  are  actually  bhealhed  in  its  legs.  Malpighi  disco- 
vered the  eggs  of  the  future  molh,  in  the  chrysalis  of  a 
silkworm  only  a  few  days  old ',  and  Reaumur  those  of 
Bombyx  dispar  even  in  the  caterpillar,  and  that  seven  or 
eight  days  before  its  tliange  into  tlie  pupa  ".  A  cater- 
pillar, then,  nmy  be  regarded  as  a  locomotive  egg,  having 
for  its  embryo  the  included  butterfly,  which  after  a  cer- 
tain period  assimilates  to  itself  the  animal  substances  by 
'liich  it  is  surrounded;  has  its  organs  gradually  deve- 
loped; and  at  length  breaks  through  the  shell  which  in- 
closes  it. 

This  explanation  stiips  the  subject  of  every  thing  nii- 
nculous,  yet  by  no  means  reduces  it  to  a  simple  or  un- 
uileresting  operation.  Our  reason  is  confounded  nt  the 
refleclion  that  a  larva,  at  first  not  thicker  than  a  Uiread, 
includes  its  own  triple,  or  sometimes  oetiipie,  teguments; 
the  case  of  a  clirysalis,  and  a  butterfly,  all  curiously  fold- 
ed in  each  other;  with  an  apparatus  of  vessels  for  breath- 
ing and  digesting,  of  nerves  for  sensation,  and  of  nmsctes 
for  moving;  and  that  these  various  forms  of  existence 
fill  undergo  their  successive  evolutions,  by  aid  of  a  few 
let^-es  received  into  its  stomach.  And  still  less  able  are 
ve  to  comprehend  how  Uiis  organ  should  at  one  time  be 
opeble  of  digesting  leaves,  at  another  only  honey ;  how 
one  while  a  silky  fluid  should  be  secreted,  at  another 
none;  or  liow  organs  at  one  period  essential  to  Uie  cx- 
be  ca^t  odj  and 
vanish- 
uuni.  i.  Zb9. 


islence  of  the  insect,  should  at  another 
ihe  whole  systeiti  which  snppoiled  iheii 
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Nor  dok^  tliis  explanation,  tliougli  it  precludes  the 
idea  of  Uiat  resemblance,  in  every  particular,  wtiicb,  at 
one  time,  was  tlmiiglit  to  obtain  between  the  metamor- 
phosis of  inaecLs,  especially  of  the  J^tptdopiera  order, 
and  the  resurrection  of  the  body,  do  away  tliat  g;eneral 
analogy  which  cannot  fail  to  strike  every  one  who  at 
all  considers  the  subject.  Kvcn  Swainnierdam,  whose 
observations  have  proved  that  tlic  analogy  is  not  so 
complete  as  had  been  iinaginett,  s)>caknig  of  the  meta- 
morphosis of  insects,  uses  these  strong  words :  "  This 
process  is  forraeil  in  so  remarkable  a  nianner  in  butter- 
dies,  that  wc  see  therein  the  resurrection  pstinted  before 
our  eyes,  and  exemplified  so  as  to  be  exaniincfl  by  om- 
hands'."  To  see,  indeetl,  a  caterpillar  crawling  upon 
the  earth,  sustained  by  the  most  ordinary  kinds  of  food, 
which,  when  it  has  existed  a  few  weeks  or  months  under 
this  htimble  form,  its  appointed  work  being  finished, 
passes  into  an  intermediate  state  of  seeming  deatJi,  when 
it  is  wound  up  in  a  kind  of  shroud  and  encased  in  a 
coffin,  and  is  most  commonly  burietl  under  the  eardi, 
(though  sometimes  its  sepulchre  is  in  the  wiiter,  iu>d  Bt 
others  in  rurious  substances  in  the  air.)  nud  atter  tliis 
creature  and  others  of  its  tribe  ha\e  remained  their  de- 
stined tune  in  this  death-like  state,  tu  behold  earth,  air, 
and  water,  give  up  their  several  prisoners:  to  survey 
them,  when,  called  by  the  warmih  of  the  solar  beam, 
they  burst  from  dieir  sepulchres,  ca^t  off  their  cerements, 
from  tlus  state  of  torpid  inactivity,  come  t()rth,  as  a  bride 
iiul  of  her  chunibcr. — to  survey  them,  I  say,  arrayed  in 
Uifir  nuptial  glory,  prc^iaretl  to  eiijny  a  new  and  more 
txultcd  condition  of  life,  in  whioh  all  their  powers  are 
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developed,  and  they  a 


ived  at  tlie  perfection  of  their 


Mture ;  when  no  longer  confined  to  tlie  eard)  they  can 
Inverse  the  fields  of  air,  tlieir  food  is  the  nectar  of 
Bowers,  and  love  begins  his  blissful  reign ; — who  that 
iritiiegsefl  this  interesting  scene  ran  help  seeing  in  it  a 
litely  representation  of  man  in  his  threefold  state  of  ex- 
islenee,  and  more  especially  of  tliat  happy  day,  when  at 
the  call  of  the  great  Stin  of  Righteousness,  all  that  are 
in  the  graves  shall  come  forth,  the  sea  shall  give  up  her 
dead,  and  dcalli  being  swallowed  uji  of  life,  the  nations 
or  the  blessed  shall  live  and  love  to  the  ages  of  eternity? 
Bui  ^chough  die  analogy  between  tlie  different  states 
cf  insects  and  those  of  the  body  of  man  is  only  general, 
ya  it  is  much  more  complete  with  respect  to  his  souL 
He  first  apiiears  in  this  frail  body — a  child  of  the  earth, 
a  crawling  worm,  his  soul  being  in  a  course  of  training 
luid  preparation  for  a  more  perfect  and  glorious  exist- 
ence. Its  coiuse  being  finislied,  it  casts  off  the  earthy 
l>ody,  and  goes  into  a  hidden  state  of  being  in  Hades, 
idiere  it  rests  from  its  works,  and  is  prepared  for  its 
final  consummaUon.  The  time  for  this  being  arrived, 
il  comes  fortli  clolhe<l  witli  a  glorious  body,  not  like  its 
former,  though  germinating  from  it,  for  though  "  it  was 
wwn  an  animal  body,  it  shall  be  raised  a  spiritual  body," 
endowed  witli  augmented  powers,  faculties  and  privil^es 
commensurate  to  its  new  and  happy  state.  And  here 
the  parallel  holds  perfectly  between  the  insect  and  the 
man.  The  butterfly,  tlie  I'epresentative  of  the  soul,  is 
prepared  in  ilie  hn-a  for  its  fiiture  state  of  glory;  and  if 
it  be  not  destroyed  by  the  icliueumons  and  otlier  ene- 
mies to  which  il  is  exposed,  symbolical  of  llie  vices  that 
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dcsti'oy  the  spirituul  lile  of  the  soul,  it  will  come  lo  it» 
state  of  repose  in  tlie  pupa,  which  is  its  Flades ;  and  at 
lengdi,  when  it  assumes  tlie  iiuago,  break  forth  with  new 
powers  anil  beauty  to  its  final  glory  and  the  reign  of 
love.  So  that  in  this  view  of  the  subject  well  might  the 
Italian  poet  exclaim : 

Nan  v'  accofgete  voi,  che  noi  BJem'  venni 

Naci  B  formu'  I'  uigulica  ftirfiilla  *  ? 

Tlie  f^fvptian  fable,  as  it  is  §upposed  to  be,  of  Cupid 
and  Psyche,  seems  built  upon  this  foundation.  "  Psyche," 
says  an  ingcnkiiis  and  learned  writer,  "  means  in  Greek 
the  human  sou! ;  and  it  means  also  a  butterfly'',  of  which 
apparently  strange  double  sense  the  undoubted  reason  is, 
ihttt  a  butterfly  was  a  very  ancient  symbol  of  the  soul — 
from  the  prevalence  of  this  symbol,  and  the  consequent 
coincidence  of  the  names,  it  hajipened  that  the  Greek 
sculptors  frequently  represented  INyche  as  subject  to 
Cupid  ill  the  shape  of  a  bnlterfly;  and  that  e\-en  when 
she  appears  in  their  works  under  the  human  form,  we 
6nd  her  decorated  with  the  light  and  filmy  wings  of  that 
gay  insect '." 

The  following  beautitid  Httle  poem  falls  in  so  exactly 
with  tlie  subject  I  ha\-e  been  discussing,  that  I  cannot 
resist  tlie  temptation  I  feel  lo  copy  it  for  you,  especially 

■  Do  you  not  perceive  thnt  we  tire  rnterpilltkre,  bom  to  form  the 

angelic  butierfly? 

*•  It'u  worthy  nf  remark,  that  In  the  tiurih  mid  west  of  Enf-land 
the  mothj  that  fly  into  cunitlci  arc  called  lauUt  (muIs),  perhap*  from 
the  old  notion  that  the  ronUofthedeaJ  fly  about  iit  night  in  tcarch 
ofliglit.  For  ihc  «iime  reason,  prnhably,  the  rommoi)  pepplein  Ger- 
many tbII  llicni  ghnili  (gciitthcn). 

'  'j«Mei't  Ewnyj,  i.  mi--;. 
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aire  that  it  has  appeared  any  where  but  ii 


THE  BUTTERFLY'S  BIRTH-DAY. 


The  ihadei  of  night  were  scarcely  fled ; 

The  lur  WM  mild,  ihe  winds  were  still ; 
And  »!ow  the  slanting  Bun-beami  spread 

O'er  wood  and  Jawn,  o'er  lieath  and  hill: 

From  fleecy  clouds  of  pearly  hue 
Had  drop!  a  short  but  bahny  shower, 

That  hung  like  gems  of  morning  dew 
On  every  tree  and  evcrj'  flower: 

And  from  the  Blackbird's  mellow  throat 
Wa$  pour'd  so  loud  nnd  long  a  swell, 

Ai  echoed  with  reiponave  note 
From  raountain  aide  and  shiulow^  ddl : 

When  bursting  forth  to  life  and  light. 
The  offspring  of  enraptured  May, 

The  Butterfly,  on  pinions  bright, 
LauDcli'd  in  full  splendour  on  the  day. 

I'nconiclous  of  a  mother's  care. 
No  infant  wretchedness  she  knew ; 

Butas  she  felt  the  vernal  air. 
At  once  to  full  perfection  grew. 

Her  ilender  form,  ethereal  light. 
Her  vclvet-lcx lured  wings  enfold; 

Wth  all  the  rainbow'«  colours  brighl. 
And  dropt  with  spots  of  burnish'd  gold. 

Trcnibling  with  joy  awliilc  she  slooJ, 
And  felt  the  sjiu's  enlivening  raj; 

Drank  from  the  ■<kies  the  vital  flood. 
And  wondi-r'd  at  her  pliinjage  guy  ! 
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And  baUnced  oft  her  broider'd  wings. 
Thro'  fields  of  air  prepared  to  sail : 

Then  on  her  irent'rous  journey  springs^ 
And  floats  along  the  rising  gale. 

Go,  child  of  pleasure,  range  the  fields. 
Taste  all  the  joys  that  spring  can  give. 

Partake  what  bounteous  summer  yidds. 
And  live  whilst  yet  'tis  thine  to  live. 

Go  sip  the  rose's  fragrant  dew. 
The  lily's  honeyed  cup  explore. 

From  flower  to  flower  the  search  renew. 
And  rifle  all  the  woodbine's  store : 

And  let  me  trace  thy  vagrant  flight. 
Thy  moments  too  of  short  repose. 

And  mark  thee  then  with  fresh  delight 
Thy  golden  pinions  ope  and  close. 

But  hark  !   whiltit  thus  I  musing  stand. 
Pours  on  the  gale  an  airy  note. 

And  breathing  from  a  viewless  band. 
Soft  silvery  tones  around  me  float ! 

— ^They  cease — but  still  a  voice  I  hear, 
A  whisper'd  voice  of  hope  and  joy, 

•*  Thy  hour  of  rest  approaches  near, 

•*  Prepare  thee,  mortal  I— thou  must  die  ! 

*'  Yet  start  not !— on  thy  closing  eyes 
'*  Another  day  shall  still  unfold, 

'*  A  sun  of  milder  radiance  rise, 
**  A  happier  age  of  joys  untold. 

**  Shall  the  poor  worm  that  shocks  thy  sight, 
•*  The  humblest  form  in  nature's  train, 

"  Thus  rise  in  new-born  lustre  bright, 
•*  And  yet  the  emblem  teach  in  vain? 
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•■  Ah !   wliere  were  once  her  golden  evef. 

*•  Her  glittering  wings  o(  purple  pride  ? 
"CoDceal'd  benettth  a  niUt:  disguifie, 

"  A  ihapeleu  mass  to  earth  sllied. 
"  Like  thee  the  hapless  reptile  lived, 

"  Like  ihee  he  toil'd,  like  thee  he  spun, 
"  Like  thine  hi*  closing  hour  arrived, 

"  His  labour  ceased,  his  web  wos  done. 
*■  And  thalt  thou,  nutuber'cl  with  the  dead, 

"No  happier  state  of  being  know? 
••  And  ihalt  no  future  morrow  died 

"  On  thee  a  beam  of  brighter  glow  7 

*  b  this  the  bound  of  power  divine, 
"  To  animate  an  insect  frame  ? 

■  Or  ihall  not  He  who  moulded  thine 
"  Weke  at  his  will  the  vital  Home  ? 

*  Go,  mortal  I  in  thj-  reptile  state, 

"  Enough  to  know  to  thee  is  given ; 
"  Co, and  thejovful  truth  relate; 
"  Frail  child  of  earth  !  high  hdr  of  heaven  ! " 

A  question  here  naturally  presents  itself — Why  are 
insects  suhject  to  tliesc  changes?  For  what  end  is  it 
that,  Instead  of  preserving  like  other  animals '  the  same 
general  form  from  iiitancy  to  old  age,  they  appear  at  one 
period  under  a  shape  so  different  from  that  which  they 
finaUy  assume ;  and  why  should  they  pass  through  an 
intermediate  state  of  toqiidity  so  extraordinary?    I  can 

*  A  few  vertebrate  animals,  viz.  frogs,  toad^  and  newts,  undergo 
metamorphoses  in  some  respects  analogous  to  those  of  insects;  their 
first  form  as  tadpoles  being  very  different  from  that  which  they  aft«>- 
wvd)  asiume.  These  reptiles  too,  as  well  as  snakes,  cast  thdr  skin 
by  an  operauon  somewhat  similar  to  that  in  lantr.  There  la  no- 
lUng,  however,  in  their  metauioqihi>ses  at  all  resembling  the  pupa 
itate  in  insects. 
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only  answer  lliat  such  is  the  will  of  tlic  C'rcator,  wlio 
doubtless  had  the  wisest  ends  in  viev,  although  wc  are 
incompetent  satisfactorily  to  discover  them.  Yet  one 
reason  for  this  conformation  may  be  hazarded.  A  i-ery 
important  part  assigned  to  insects  in  the  economy  of  na^ 
ture,  as  I  shall  hereafter  show,  is  iliat  of  speedily  re- 
moving superabundant  and  decaying  animal  and  vege- 
table matter.  Fur  such  agents  an  insatiable  voracity  is 
an  indispensable  qualification,  and  not  less  so  unusual 
powers  of  multiplication.  But  these  faculties  are  in  a 
great  degree  incompatible.  An  insect  occupied  in  the 
work  of  reproduction  could  not  continue  its  voracious 
feeding.  Its  life,  theretbre,  atler  leB\-ing  tlie  egg,  is  di- 
vided into  three  stages.  In  tlie  first,  as  larva,  it  b  in  a 
state  of  sterility ;  its  sole  object  Is  die  satLsljing  its  in- 
satiable hunger ;  and,  for  digesting  the  masses  of  food 
which  it  consumes,  its  intestines  are  almost  oil  stomach. 
This  is  usually  by  much  tJie  longest  period  of  its  ex- 
istence. Having  now  laid  up  a  store  of  materials  for 
llie  development  of  the  future  jierfect  insect,  it  becomes 
a. pupa;  and  during  this  mactive  period  tlie  important 
process  slowly  proceeds,  unhiterrupted  by  the  calls  of 
appetite.  At  length  the  jjerfect  insect  is  disclosed.  It 
now  often  requires  no  food  at  all ;  and  scarcely  ever 
more  than  a  very  small  quantity;  tor  the  reception  of 
which  its  stomach  has  been  contracted,  in  some  instances, 
to  a  tenth  of  its  former  bulk.  Its  almost  sole  object  is 
now  the  multiplication  of  its  kind,  from  which  it  is  di- 
verted by  no  other  propensity;  and  tliis  important  duty 
being  performed,  the  end  of  its  existence  has  been  an- 
swered, and  it  exjiires. 

It  mu*t  be  confessed    thai  some  objeclions  might   be 
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thrown  out  against  this  hypothesis,  yet  I  think  none  that 
would  not  Qihnit  of  n  pUu.sible  answer.  To  these  it  is 
foreign  to  iny  piirjwse  now  to  attend,  and  I  shall  con- 
clude tJiis  letter  by  pointing  out  to  you  the  variety  of 
new  relations  which  tliis  arrangement  introduces  into 
nature.  One  individual  unites  in  itself,  in  fact,  three 
sptcies,  whose  modes  of  existence  are  often  as  different 
M  those  of  the  most  distantly  related  animals  of  other 
tribes.  The  same  insect  often  lives  successively  in  three 
or  lour  worlds.  It  is  an  inhabitant  of  the  water  during 
«ie  period;  of  the  earth  during  another;  and  of  the  air 
during  a  third;  and  fitted  for  its  larious  abodes  by  new 
organs  and  instruments,  and  a  new  form  in  each.  Think 
(lo  use  an  illustration  of  Bonnet)  but  of  the  cocoon  of 
the  silk-worm  !  How  many  hands,  how  many  machines 
does  not  this  little  ball  put  into  motion  I  Of  what  riches 
should  we  not  have  been  deprived,  if  the  motii  of  the 
'  silk-worm  had  been  born  a  moth,  without  having  been 
previously  a  caterpillar!  The  domestic  economy  of  a  large 
portion  of  mankind  would  have  been  formed  on  a  plan 
iltc^her  different  from  that  whicli  now  prevails, 

I  am,  &c. 
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INJURIES  CAUSED  BY  INSECTS. 


DIRECT  INJURIES.  i 

In  the  letter  wLich  1  devoted  to  tlie  defence  of  Entomo- 
logj',  I  gave  you  reason  to  expect,  more  efleciually  to 
obviate  tlie  objection  drawn  from  the  supposed  insignifi- 
cance of  insects,  that  I  should  enter  largely  into  the  ques- 
tion of  their  importance  to  us  both  as  instruments  of  good    „ 
and  evil.     This  I  shall  now  attempt;  and,  as  I  wish  to    ' 
leave  upon  your  mind  a  pleasant  impression  with  respect 
to  my  favourites,  I  shall  begin  with  the  last  of  these  sub- 
jects— the  injury  which  tliey  do  to  us.  \ 
Tlie   Almiglity   ordains  various  instruments  for  the    m 
punishment  of  oRending  nations :  sometimes  he  breaks     i 
them  to  pieces  with  the  iron  rod  of  war ;  at  others  the    '1 
elements  are  let  loose  against  tliem ;  earthquakes  and    ' 
floods  of  fire,  at  his  word,  bring  sudden  destruction  upon    J 
them;  seasons  unfriendly  to  vegetation  threaten  them    1 
with  famine;  the  blight  and  mildew  realize  these  threats;    I 
and  ofleii,  the  more  to  manifest  and  glorify  his  power,    ^ 
be  employs  means,  at  ftrst  sight,  apparently  the  most  in-    j 
significant  and  inadequate  to  effect  tlieir  ruin ;  tlie  nu- 
merous tribes  of  insects  are  his  armies  *,  marslialled  by     ' 
him,  and  by  his  irresistible  command  impelled  to  the 
work  of  destruction :    where  he  directs  them  they  lay 

'  Jod  u.  SS.  'I 
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vaste  the  earth,  aiid  famine  and  the  pestilence  often  fol< 
lov  in  their  train. 

The  generally  of  miinkind  overlook  or  disregard  tliese 
powerful,  because  minute,  dispensers  of  punislunent; 
sddom  considering  in  how  many  ways  iheii'  welliire  is 
affected  by  them :  but  the  fact  is  certain,  that  should  it 
please  God  to  give  them  a  general  coinniission  against 
us,  and  should  lie  excite  them  to  uttack,  at  the  same  time, 
our  bodies,  our  clothing,  oiu-  houses,  our  cattle,  and  the 
produce  of  our  fields  and  gardens,  we  should  soon  be 
Kduced,  in  every  possible  respect,  to  a  state  of  extreme 
wielchedness ;  tlie  prey  of  the  most  filthy  and  disgusting 
tlisaises,  divested  of  a  covering,  misheltered,  except  by 
aves  and  dungeons,  from  the  inclemency  of  the  seasons, 
exposed  to  all  the  extremities  of  want  and  futuine,  and 
ia  the  end,  as  Sir  Joseph  Banks,  speaking  on  tliis  sub- 
I  JKt,  has  well  observed  ',  driven  widi  all  the  larger  anii- 
nwlsfrora  the  tiice  of  the  earth.  You  may  smile,  perhaps, 
ind  think  this  a  Ingli-coloured  picture,  but  you  will  re- 
railect — I  am  not  stating  the  mischiefs  that  insects  com- 
monly do,  but  what  they  would  do  according  to  all  pro- 
bability, if  certain  counter-checks  restraining  thein  within 
due  limits  had  not  been  put  in  action ;  and  which  they 
actually  do,  as  you  will  see,  in  particular  cases,  when 
those  (»>unter-checks  are  diminished  or  removed. 

Insects  may  be  said,  widiout  hyi>erbole,  to  have  esta- 
blished a  kind  of  universal  empire  over  the  earth  and  Its 
inhabitants.  This  is  principally  conspicuous  in  the  Inju- 
ries which  they  occasion,  for  nothing  in  nature  tliut  pos- 
sesses or  has  possessed  animal  or  vegetable  life.  Is  safe 
from  tJieir  inroads.  NeiUier  the  cunning  of  the  fox,  nor 
'  On  Ike  Blight  in  Corn,  [i.  9, 
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dwell  SO  long  on  creatures  so  odious  and  nauseati^f 
whose  bijuries  are  confined  to  the  profarium  valgus  7 
Leave  them  therefore  to  the  cnnaille — they  are  nothing 
to  us."  Not  so  fiist,  nij  friend — recollect  what  historians 
and  other  writers  have  recorded  concerning  tlie  Phthi- 
riasis  or  pedicular  disease,  and  you  must  own  that,  for 
the  quelling  of  human,  pride,  and  to  pull  down  Uie  high 
conceits  of  mortal  man,  this  most  loatlisumc  of  all  mala- 
dies, or  one  equally  disgusting,  has  been  the  Inlieritance 
of  the  ricli,  the  wise,  the  noble,  and  the  mighty ;  and  in 
the  list  of  those  that  have  faJlen  victims  to  it,  you  will 
And  poets,  philosophers,  prelates,  princes,  kings,  and 
emperors.*  It  seems  more  iJorticularly  to  have  been  a 
judgement  of  God  upon  oppression  and  tyranny,  whether 
civil  or  religious.  Thus  the  inhuman  Pheretima  men- 
tioned by  Herodotus,  Antiochus  Epiphanes,  the  Dicta- 
tor Sylla,  the  two  Herods,  the  Emperor  Maximin,  and, 
not  to  mention  more,  the  great  persecutor  of  the  Pro- 
testants, Pliilip  the  Second,  were  carried  off  by  it. 

I  say  by  this  malady,  or  one  equally  disgusting,  be- 
cause it  is  not  by  any  means  certain,  diough  some  learn- 
ed men  have  so  i^upposed,  that  all  Uiese  instances,  ami 
others  of  a  similar  nature,  standing  also  upon  record 
are  to  be  referred  to  the  same  specific  cause ;  since  there 
is  very  sufhcient  reason  for  thinking  tlial  at  least  three 
different  descriptions  of  insects  are  concerned  ui  die  va- 
rious cases  that  have  been  handed  down  to  us  under  the 
common  name  of  Phtkiriasis.  As  the  subject  of  maladies 
connected  with  insects,  or  produced  by  them.  Is  both  cu- 
rious and  interesting,  although  no  writer,  that  I  am 
aware  of,  has  given  it  full  consideration,  and  at  the  same 
time  falls  in  with  my  general  design,  I  ho]}e  you  will  aot 
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regard  me  bs  guiltj'  of  presumption,  and  of  intruding 
into  the  province  of  medical  men,  if  I  enter  rather  largely 
bto  it,  and  state  to  you  tlie  reasons  that  have  induced 
me  to  embrace  the  above  hypolliesis,  leaving  you  fiitl  li- 
ber^ to  reject  it  if  you  do  not  find  it  consonant  to  reason 
and  fact.  The  three  kinds  of  insects  to  vvhich  I  allude, 
■s  concerned  in  cases  that  have  been  deemed  Phthiriasis, 
are  lice  {Pcdicidi,  L,},  mites  {Acari,  L.).  am!  Larva;  in 
general 

Ae  far  as  the  habits  of  the  genus  Pediculus,  whether 
inhibiting  man  or  tlie  inferior  animals,  are  at  present 
blown,  it  does  not  appear,  from  any  well  ascertained  fact, 
that  the  species  belon^ng  to  it  are  ever  subcuianeotis, 
For  this  observation,  as  far  as  it  relates  to  man,  I  can 
produce  the  highest  medical  authority.  "  The  louse  feeds 
on  the  surface  of  the  skin,"  says  the  learned  Dr.  Mead 
in  his  Medica  Sacra ,-  and  Dr.  Willan,  in  his  palmary 
»oii  on  Cutaneous  Disease;:,  remarks  with  respect  to  the 
body-louse,  "  that  the  nits,  or  eggs,  are  deposited  on  the 
small  hairs  of  the  skin,"  and  that  "  the  animals  are  found 
on  the  skin,  or  on  the  linen,  and  not  under  the  cuticle, 
usome  autliors  have  represented."  And  he  further  ob- 
serves, that  "  many  marvellous  stories  are  related  by  Fo- 
rcdus,  Schenkius  and  otiiers  respecting  lice  bred  under 
the  skin,  and  discharged  in  swarms  from  abscesses,  stru- 
nous  ulcers,  and  vesications.  The  mode  in  which  Pe- 
diculi  nre  generated  being  now  so  well  ascertained,  no 
credit  can  be  given  to  these  accounts."  Thus  far  this 
great  man,  who  however  supposes  (in  which  opinion  Dr. 
Bateman  concurs  with  him)  that  the  authors  to  whom  he 
alltides  had  mistaken  for  lice  some  other  species  of  insects, 
which  are  not  unfrequcntly  found  in  putrefactive  sores. 
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If  these  obsenations  be  allowed  their  due  weight,  it 
will  follow,  tlwt  a  disease  produced  by  animals  residing 
under  tlie  cuticle  Ciuuiot  l>e  a  true  Phthiriasis,  aud  Uiere- 
fore  the  deutli  of  the  poet  Altiiian,  and  of  Pherecydes 
Syrius  tlie  philosopher,  nientioDeil  by  Arlstolle,  must 
have  been  occasioned  by  some  otlier  kind  of  insecL  For, 
speakuig  of  the  lice  u>  which  be  attributes  tliese  cata- 
strophes, he  says  tliat  '*  they  are  produced  hi  tlie  flesh  in 
small  pusUile-like  tumours,  which  have  no  pus,  and  from 
which,  when  punctured,  lliey  issue"."  For  the  same 
reason,  the  disorder  wbich  Dr.  Hebenlen  has  described 
in  his  Comnicnlariei,  from  the  cominimi cations  of  Sir  E. 
Wilmtil,  under  ihe  niuiie  of  Morbus  pcdtadaris,  must 
also  be  a  thfferent  iliseose,  shite,  with  AristoUe,  he  like- 
wise represents  the  insects  as  inhabiting  tumours,  jrom 
which  tliey  may  be  extracted  when  c^iened  by  a  needle. 
He  says,  indeed,  Uiat  in  every  respect  tliey  resemble  the 
comninn  lice,  except  ill  being  whiter;  but  medical  men, 
who  were  nut  at  the  same  tune  entomologists,  might  ea- 
sily mistake  an  Acarus  lor  a  Peiliculus''. 

Dr.  Willan,  in  one  case  of  Prurigo  stnilts,  oliserved  a 
-number  of  small  insects  on  the  patient's  skin  and  linen. 
They  were  tjuick  in  tlieir  motion,  rniil  so  minute'  tliat  it 
required  some  attention  to  discover  them.  He  took  tliem 
at  first  for  smiill  PedicuH;  but  under  a  lens  they  apiwared 
to  him  rather  to  be  a  nondescript  s]x;cics  of  Pulex ' ;  yet 
the  figure  he  gives  has  not  the  slightest  likeness  to  the 

-ffiri.  /immo/.  I.  5.  c.  31. 

*  From  the  lemi»  employed  by  Arhtotle  and  Dr.  Meatl  in  thdr 
Account  of  these  eases,  it  appears  thut  the  aniiuol  ihey  meant  coultl 
not  be  maggots,  but  sonietlung  beariug  n  more  general  reseniblasce 

'  Oa  VuCaneoM  Dhiiut,,  87,  88;  imd  t.  l.f.  4. 
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latter  genus,  while  it  hem's  a  strikiDg  resemblnncc  to  the 
Ibrmer,  It  is  not  clear  wltctlier  his  drauglitsinan  niennt 
lo  represent  the  insect  with  six  or  witb  eiglit  legs :  il'  it 
liad  only  six,  it  was  probably  a  Pediculus;  but  if  it  had 
ei^t,  it  would  fonn  a  new  genus  between  the  Acarido! 
nnii  ilie  liexfipod  A}>tcra.  Dr,  Batemaa,  in  reply  to  some 
queries  put  to  IiLn,  at  niy  request,  by  our  commoij  and 
Umented  t'rienil  Dr.  IlL'L've,  relates  that  he  understood 
rrom  Dr.  Willau,  in  conversation,  that  the  msect  in  ques- 
lion  jumped  in  its  motion.  This  cucunistance  he  regards 
as  conclusive  against  its  being  a  Pediculus ;  but  such  a 
roiuequence  does  not  necessarily  follow,  since  it  not  sel- 
iluin  hapjxrns  tliat  Insects  of  the  same  genus  either  have 
or  bave  not  this  likculty ;  for  instance,  Ci/phmi  hemisphee- 
liaa,  Acaras  Scabici,  Stc. 

Dr,  Willan  has  quoted  witli  approbation  two  cases  from 
Amotus  Lusitanus,  wJiich  he  seems  to  think  correctly  de- 
scribed as  Phthiriusis.  In  one  of  them,  however,  wliicli 
Icminated  fatally,  the  ci  re uni stances  seem  rather  hyper- 
bolically  stated — I  mean,  where  it  is  said  that  two  black 
tervaiits  hati  no  otlier  employment  than  carrying  baskets 
full  of  these  insects  to  the  sea! !  Perhnps  you  will  think 
1  draw  largely  upon  your  credulity  if  I  call  upon  you  to 
believe  this;  1  shuU  therefore  leave  you  to  act  as  you 
please. — Thus  nmch  for  pure  Phtliiriasis,  winch  term 
Oi^ht  to  be  confined  to  maladies  produced  by  lice.  1 
slwll  only  further  observe,  tliat  as  many  sjiecies  as  exist 
of  these,  which  are  the  causes  of  disease,  so  many  kinds 
(JPhthiriasis  will  there  be. 

Acari,  or  mites,  are  the  next  insect  sources  of  disease 
in  the  hiunan  species,  and  ihat  not  of  one,  but  prubiibly 
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of  many  kinds  botli  local  and  genera].  They  are  distin- 
guished from  Pediculi  not  only  by  their  form,  but  also 
often  by  their  situation,  sbice  they  frequently  establish 
themselves  under  the  cuticle.  "With  respect  to  local  dis- 
orders, Ur.  Adams  conjectures  that  Acari  may  be  the 
cause  of  certain  cases  of  Ophlhalmia.  Sir  J.  Bunks,  in  s 
letter  to  tlint  genlJenmn,  relates  iliat  some  seamen  be- 
longing to  the  Endeavour  brig,  being  tonnented  with  a 
severe  itching  round  the  extremities  of  the  eyelids,  one 
of  them  was  cimxl  by  an  Otaheitan  woman,  who  with 
two  small  splinters  of  bamboo  extracted  from  between 
the  cilia  abmidonce  of  verj-  minute  lice,  which  were 
scarcely  \'i3ible  without  a  lens,  though  their  motion,  when 
laid  on  the  thumb,  was  distinctly  perceivetl.  These  in- 
sects were  probably  synonymous  with  the  Ciron  despau' 
pin-cs  of  Sauvages*. — Le  Jenne,  a  French  physician 
quoted  in  Mouffet,  describes  a  case,  in  which  what  se«m8 
a  diHerent  species,  since  he  calk  tliem  rather  large,  in-  , 
fested  the  white  of  the  ej'e,  exciting  an  intolerable  itch- 
ing''.— Dr,  Mead,  from  the  Gennati  Ephnneridcs,  gives 
on  account  of  a  woman  suckling  her  child,  from  whose 
breast  proceeded  very  minute  vcniiicles'^.  Tliese  were 
probably  Acari,  and  )'>crhaps  that  species,  which,  from 
its  feeding  upon  milk,  Linne  denominates  A.  Lactis,  The 
great  author  last  mentioned  describes  an  insect,  a  native 
of  America,  under  the  name  of  Pcdiadus  IticitioitUs, 
which,  upon  die  authority  of  Rolander,  he  informs  us, 
gets  into  the  feel  of  people  as  they  walk,  sucks  their  blood, 


•  On  Aforbid  /■«!>«,  306.  307.  '  .Moiiflcl, 

'  iWci/iVa  Sacra,  104,  105. 
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Oiiposits*  in  them,  and  so  occasions  very  dangerous  ul- 
rers,  It  would  be  on  Acorns,  he  obseires,  but  it  has 
only  six  legs.  Now  Hermaiui  afiirms,  that  some  species 
rf  Trombidium  (a  genus  separated  by  Fabricius  from 
yfrunu)  have  in  no  state  more  thaii  six  legs'*.  Otliers  of 
iKc  tribe  of  Acnridic,  and  the  insect  in  question  amongst 
ihcresi,  may  be  similarly  circumstanced;  or  those  that 
Rolatider  examined  might  have  been  larva?,  which  in  this 
tribe  are  usually  hexapods. 

Linn^  apjiears  to  have  been  of  opinion  that  many  con- 
i»gious  diseases  are  caused  by  Acari'.  How  far  he  was 
justified  in  tliis  opinion  I  shall  nut  here  inquire;  facts 
alone  can  decide  tlie  question,  and  observations  made  by 
inea  acquainted  with  Entomology  ais  well  as  the  science 
(^diseases.  C'Onsidernble  deference  and  attention,  how- 
sw,  are  certainly  due  to  the  sentiments  of  so  great  a 
miurslist,  in  whom  these  necessary  qualilicatioiis  were 
united  in  no  connnon  degree.  With  respect  to  the  dys- 
vaiery  antfthe  itch,  lie  afGnns  tliat  this  had  been  mani- 
fested to  his  ej'es.  You  will  wish  probably  to  know  the 
a^umeiits  that  may  be  adduced  in  confirmation  of  this 
Cfniuon ;  I  will  tlierefore  endeavour  to  satisfy  you  as  well 
«»!  am  able.  'ITie  following  history  given  by  Linne  seems 
to  prove  the  ilysentery  connected  with  Acori. 

Rolaiider,  a  student  in  Entomology,  while  he  resided 


'ItM  tn  be  lioped  tliia  new  word  may  be  admitted,  as  the  lai/ing 
^fffttUxoM  otherwise  be  expmicd  witlioiit  a  periphrasis.     For 
^'Jt^^HKuon  its  substantive  Ovipoiition  will  be  employed. 
'  "■».  Aplerulogique,  19. 

■eta  ejitsiDodi  minutiBsima,  forte  Aciirot  divcruc  tpcriei  caiisat 
•wdirenorumniorbonuncotKHgiosoruin,  abanalo^aet  eiperientia 
luKtenut  (cqiiiiitaj/aciti  credimui  negotio-.     Amtrn.  An.  v.  94. 
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In  tlii^  house  of  the  illustrious  Sweden  was  attacked  by  tt 
disease  iii  (juctition,  which  quickly  gave  way  to  the  uso) 
remedies.  Eight  days  afler,  it  returiie<l  again,  and  «i 
as  before  -soon  removed.  A  third  time,  at  the  end  of  t) 
same  period,  \k  was  seized  with  It.  All  die  while  lie  lui 
been  living  like  the  rest  vi  llie  iainily,  who  had  nevertbi 
less  escaped.  Tlii^,  of  course,  uccaiiioiied  no  UtUe  inquu 
into  the  cause  ol' »  Kat  had  hnp|x;iieil.  Limie,  nwarc  tbi 
Barlholinus  had  atlribiited  tlie  dysentery  to  iiisccls,  whii 
he  protessed  lo  liave  seen,  reconunended  it  to  his  pup 
to  examine  his  Icces.  Kolander,  following  this  advicf 
discovered  in  them  innumerable  animalcidcs,  which  up9 
a  close  examuialion  proved  to  be  Acari.  It  was  next 
question  how  he  alone  came  lo  be  singled  out  by  tlieiq 
aiid  thus  he  sccoiuits  for  it.  It  was  his  Imbic  not  to  driifi 
at  his  mettls ;  but  iit  the  night,  growing  thirsty,  he  oA^ 
sif)pod  some  liquid  out  of  a  vessel  nia<le  of  juni{>er  wooi 
Iiis|)ecting  this  very  Tiarrowly,  he  observed,  in  tlic  chink 
between  the  ribs,  a  white  line,  whicli,  when  vlevted  imdt 
a  lens,  he  found  to  consist  of  innumerable  Acari,  pr< 
cisely  the  same  with  those  that  he  had  voided.  Varioi) 
exjierinients  were  tried  with  lliem,  and  a  preparation  < 
rhubarb  was  found  to  destroy  them  most  ellectually.  H 
afterwards  discovered  them  in  vessels  containing  acidt 
ami  often  under  tlie  bung  of  casks'.  In  tlie  instaiio 
here  recoidcd,  the  dysentery,-  or  diarrhoea,  was  evident!' 
produced  by  these  Acari ;  but  it  would  be  going  too  fsi 
1  apprehend,  to  assert  tliat  they  are  invariably  the  catwt 
of  Ihat  disease. 

That  Scabies,  or  tlie  itch,  is  occasioned  by  an  Acaru 


'  Amail.  Ar.  V.  01.!>l 
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(J  not  a  doctrine  peculiar  to  the  modems.  Moufftit  men- 
tions Abinzoar,  calleU  also  Aveiizoar,  a  celebrated  His- 
[wno-Arabian  i)liysician  of  Sev-ille,  wlio  flourished  in  the 
liteiftli  century,  as  the  most  ancient  author  tliat  notices 
it  He  calls  these  Acaii  httJe  hce  that  creep  mtder  the 
ikiu  of  the  hands,  legs,  and  feet,  exciting  pustules  full  <^ 
fluid'.  Joubert,  quoted  by  the  same  autlior,  describes 
ihem  under  the  name  of  Sirones  or  mites,  as  always  being 
coucesled  beiiieath  the  epidermis,  underwhicli  they  creep 
like  moles,  j^iawinj;  it,  and  causing  s  most  tjcublesome 
imping.  It  appears  that  Mouifet,  or  whoever  was  the 
BUtlior  of  tliat  part  of  the  Theatnim  btsectomm,  was  him- 
lelf  also  u'ell  flc<|uainted  with  tltese  nnimals,  since  he  re- 
marks that  their  habitation  is  not  in  the  pustule  but  near 
it:  a  remark  afterwards  confirmed  by  Linne",  niwl  more 
fecently  by  Dr.  Adams'.  In  common  with  the  former 
of  these  authors,  Mouffet  fmtlier  notices  the  elltK:t  of 
wannth  u)x>n  llieni  iu  exciting  motion''.  Our  intelligent 
mnntrynian  also  observes  that  they  cannot  be  Pediciili, 
«ace  they  live  under  tlie  cuticle,  which  lice  never  do*. 
In  the  epistle  dedicatory,  the  editor  speaks  also  of  these 
Acui  as  living  in  bu^ro^vs  which  ()iey  have  excavated  in 
tlie  skill  near  a  lake  of  water;  from  which  if  they  be  e»- 

'  Mouffet,  3G6. 

'Acanumb  ipsa  pustuln  ntinmii- 
Mull  loqueailo  ru^m  i-iitlcul;£  ob^c: 
I,  &c.  296. 

n  9olis  etJDin  ca- 


cc  iupcr  ungue  positui,  n 
>«re  mljDvetiir.  ulii  tiijir,  Ungui  iniposrtui  v 
olHloluIiui  alflotur,  agilU  in  uiigue  curaitu 
'UttfOK  Syraaes  »ti  sunt  dc  pedicular 
Ui^u*  ex  Aristolcic  vidclur  asscrere:  nai' 
Uvcro  non.  ubi  auj'r. 


Fa.  Skpc.  ISJS. 
I  genere,  ut  Juhunnes 


9'i  DIRECT  lyjL'KlES  CAVSED  BY  INSECTS. 


Jl 


tracteil  with  a  ncedJe  and  put  upon  the  nuil,  Uiey' 
in  the  sun  their  red  licad  and  the  feet  with  which  thejT  \ 
walk'.  And  to  close  my  veteran  aiitlioritics,  Junius  thus 
explains  the  word  Acanis,  as  I  find  him  quoted  in  Gould^ 
man's  usehil  dictionary',  "  A  small  worm,  which  eats 
under  the  skin,  and  makes  burrows  in  itching  hands  V 

In  more  modem  times,  microscopical  figures  have  been 
added  to  descriptions  of  the  insect.  Bonomo  first  fur— 
nbhed  tliis  valuable  species  of  elucidation.  His  figures*, 
however,  which  are  copied  by  Baker  in  Ins  work  on  the 
microscope^  are  fur  from  accurate'.  Tliose  of  De  GeeT 
and  Dr.  Adams  are  much  more  satisfactory,  and  mutually 
confirm  each  olhcr**.  From  them  it  is  evident  tliat  the 
same  insect  uihabits  the  scabies  of  Sweden  and  Madeira. 
Dr.  Bateman,  in  the  letter  before  alluded  to,  informs  his 
correspondent,  that  he  had  seen  that  trom  Madeira,  and 
^ves  it  as  his  opinion,  that  there  cannot  be  a  doubt  of 
the  existence  of  an  Acarus  Scabiei;  an  opinion  which  he 
repeats  in  his  late  work  on  Cutaneous  Diseases;  and 
wliicli,  according  to  Hermann*,  has  been  also  rendered 
unquestionable  by  Wichmann  in  his  Eliologie  de  la  Gale 
(Hanovre  1786),  a  work  I  have  not  had  an  opiiortunily 
of  consulting.     From  ail  this  we  may  regard  the  point 

■  Imo  i|isi  Jcari  pne  csiguitatc  indivisi biles,  ex  ciiniculis  prope 
aqiue  locum  qiios  foderunt  in  cute,  acu  cxtnicti  et  ungue  inpodti, 
caput  nibnim,  et  pedes  quibui  gradiuntur  ad  aolem  produnt.  p.  vi. 

'  Teredo  sive  cxiguus  vermirulux,  qui  subter  ctiliu)  erodit  agitque 
cuniculos  in  pniriginoEis  nianibus.  Goiildman  Celtt  us  these  Acari 
were  also  called  Hatut-wormt.  Another  English  nnme  is  ^'ven  in 
MoillTet,  viz.  Wkeali;-worm4, 

'  OuervaaoHi  inlorao  a  peli'ieclli  del  corpo  nmono  falU  dal  DtjUor 
Gio  Cosjmo  Bonomo,  &c./:  1-3.     Baker  On  Mk-thk.  i.  L  13./.  2, 

••  Dc  Geer,  rii. /.  3./.  \£.\\. 

•  ,Vem.  Jptrro/ngnp/e,  79. 
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Sa  settled,  that  sucli  an  aninial  Gxhts  nt  least  as  an 
concomitant  of  scnbies. 
iliii  fcct  being  ascertained,  a  more  complex  inquiry 
remains,  which  branches  out  into  two  distinct  qiiesdons. 
Is  scabies  always  produced  by  these  insects?  Or,  it' this 
be  not  the  case.  Is  the  animate  scabies  a  distinct  disease 
from  ilie  inanimate  ? 

U  is  very  remarkable  that  Liimo,  a  physician  as  well 
M  n  naturalist ;  and  Dc  Geer,  one  of  tlie  liiost  accurate 
observers  that  ever  existed ;  should  both  assign  the  insect 
in  question  as  the  undoubted  cause  of  the  common  scabies 
rfiheir  countrj';  the  one  applying  to  the  disease  he  was 
■peaking  of  the  epithet  of  communissima,  and  observing 
iIkEicI  to  be  iiolorioiis,  [cuique  liquet,)  and  the  other  de- 
■ignadng  it  by  its  well  known  French  name  "  La  Gak '." 
Ami  is  it  not  equallj-  remarkable  diat  such  men  as  John 
Hunter,  Dr.  Heberden,  Dr.  Batenion,  Dr.  Adams,  nnd 
Hr,  Baker,  should  never,  in  this  country,  liave  been  able 
toowet  with  itV  Did  it  indeed  exist  hi  our  common  sca- 
Ua,  it  seems  imjiossible  that  it  could  have  escaped  the 
ttucTTationoflhe  two  last  of  these  genUemen;  Dr.  Adams 
king  so  well  quulified  to  detect  it  &om  his  observations 
fa  Madeira,  and  Mr.  Baker  from  his  expertness  in  mi- 
msR^ical  researches.  Dr.  Bateman,  in  the  letter  above 
^■toted,  says,  "  I  Iiave  hunted  it  with  a  good  magnifier, 
lO  many  cases  of  itch,  botli  in  and  near  the  pustules,  and 
■the  red  streaks  or  furrows,  but  always  without  success." 
wliis  work  on  Cutaneous  Diseases  lie  tells  us,  however, 
(■ut  be  has  seen  it,  ui  one  instance,  when  it  had  been 

^*lpl  iafbrmed  by  my  learned  fricnil  Alcnandor  MacLray,  Esq, 
^4Uiiy  to  the  Linnean  Society,  tbat,  in  the  nonh  of  Scotland,  the 
'P4W Aa  itch ii  well  koown,  and  easily  dituovcred  and  citracied. 
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laken  fiom  the  diseased  surface  by  anodier  practitionccv 
And  Uioiigli  Dr.  Willan  in  liis  book  speaks  of  the  AcAfW* 
rus  as  die  concomitatit  o(  this  disease,  yet  liis  learned 
friend  just  mentioned  observes,  tliat  he  admitted  that  th«' 
insect  was  not  to  be  found  in  ordinary  cases,  and  indeed 
never  seemed  to  have  made  up  his  mind  upon  the  subject* 
Wlien  I  was  at  Norwich  in  1812,  Dr.  Reeve  %'cry  kindly 
aecom)wnie<]  nie  to  tlie  House  of  Industry  there,  to  ex- 
amine a  patient  wliose  body  was  very  full  of  die  pustules 
of  tliis  disorder;  but  though  we  used  a  g(X>d  magnifier, 
we  could  discover  nothing  Hke  an  insect.  I  must  observe^ 
howe^'e^,  diat  our  exninination  was  made  in  Decendxr, 
in  severe  weather,  when  die  cold  might,  perlmps,  render 
the  animal  toi-pid,  and  less  easy  to  lie  discovered. 

From  the  above  facts  it  seems  fair  to  infer  tliat  this 
animal  is  not  invariably  die  cause  of  scabies,  but  that 
there  are  cases  witli  which  it  has  no  connexion.  Kow» 
from  tliis  inference,  would  not  another  also  follow,  that 
the  disease  produced  by  the  insect  is  specifically  disdnct 
from  dmt  ui  winch  it  cannot  be  found?  Sauvages  and 
Dr.  Adams  are  both  of  Uiis  opinion*,  die  former  assign- 
ing to  it  the  trivial  name  of  vermiciilaris  ;  and  the  latter 
proving,  by  very  satisfactory  arguments,  dial  it  is  different 
frcrni  the  odier.  If  they  were  boUi  animalc  diseases,  but 
derived  fi'oni  two  distinct  species  of  animals,  (for  it  seems 
not  impossible  diat  even  our  common  itch  may  be  caused 
by  an  Acarus  more  minute  than  the  other,  and  so  more 
dilFicuit  to  find,)  they  would  properly  be  considered  as 
distina  species;  much  more,  therefore,  if  one  beanima/f 


•  This  opinion  Dr.  [t.-i[eninn  ihinks  probalily  the  ti 
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Aid  tile  Other  JHanimale.  Nny  lliis,  I  should  think,  would 
lead  to  a  duul>t  whetlier  even  tlieir  genus  were  tlie  saiTw. 
1  shall  dismiss  this  part  of  my  subject  with  tiie  mention 
ef  a  discover}'  of  Dr.  Adiuns,  wlvich  seems  to  have  es- 
caped botli  Linni-  and  De  Gecr — that  the  Acarvs  Scahiei 
isendowetl  with  the  faculty  of  leaping;  (in  Uiis  respect 
res«nbling  the  insect  fount!  by  Willaii  in  Pi-ujigo  senilis 
DHnlionetl  above;)  for  which  purfwse  its  Ibiir  posterior 
thighs  arc  inerassatcd  *. 

Bat  besides  tliese  Acaiinc  diseases,  tliere  seenLs  to  be 
one  (unless  with  Linne  wc  regard  the  plague  as  of  this 
A»s»*>)  more  fearful  and  ffltal  than  tliein  all.  You  will, 
perhnps,  conjecture  I  am  speaking  of  Uiat  descril>ed  by 
Artfitotle  nnd  Sir  E.  Wilmotas  tlie  Phthiriasis,  and  your 
tiHijecture  will  be  right.  But  some  tliink,  and  those  men 
rf  merited  celebrity,  that  Acart  have  notliing  to  do  in 
llwse  and  similar  cases,  for  that  maggots  were  the  [inra- 
tile  mistaken  for  lice.  This,  from  the  passage  above 
■pMcd,  ap))ears  to  have  been  Dr.  Willan's  opinion,  to 
'Aichj  ill  the  letter  so  often  referred  to,  Dr.  Bateman 
nbicribcs ;  adding  as  a  reason  for  exclud'uig  Acari  Imm 
wing  concerned,  that  "  they  are  too  miuute,  and  never 
nve  been  seen  in  such  numbers  as  to  be  mistaken  fur 
Stfe"  But  both  Acari  and  Pediculi  vary  in  size,  some 
lor  being  largei'  thaii  some  of  tlie  latter.  And 
them  to  be  ever  so  minute,  yet  when  they  issue 
ns  miles  from  a  cheese,  they  wotdd  be  very 
i(4le^  were  it  oidy  from  their  motion.  Besides,  as  they 
"efiimished  with  legs,  their  motions  resemble  those  of 

'Pratebly  thi«  Acarus  in  the  nioilem  system  would  form  a  distinct 
!*».  Lureille  places  it  in  his  &7fro;i(eiwitli  the  Ac.  patieriHtu,  I., 
^■1itn.l  U2.2.  !•  Aniirn.  Ac.  ubi  aupr.  101. 
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lice  iufiiiitely  more  than  do  the  coiilortioiis  of  moggot^M 
So  tliat  an  Acarus  would  be  deemed  a  louse  much  soon&X^ 
by  an  uncntoinologicol  observer  tlian  would  a.  maggoCwi 
Whether  Acari  liuve  e\'er  t)een  seen  in  such  numbers  o^j 
to  be  tniatalceii  for  lice,  is  the  point  in  question ;  ancL. 
tlierefore,  by  itselt^  cannot  be  admitted  for  a  valid  argu-^^j 
menu  Though  Acarus  Scabiei  does  not  appear  to  swanrs 
in  ordinary  cases,  yet  this  is  ceilainly  no  reason  why 
other  species  may  not  do  so.     ^Miere  it  has  once  made 
a  setdement,  how  incredibly,  and  in  how  short  a  space 
of  time,  does  the  Siio  or  cheese-niite  multiply  !     Acana 
Destructor  and  many  other  species  arc  equally  rapid  in 
their  increase. — Millions  of  lice  arc  said  by  LafontaJne, 
whom  Hermann  calls  u  very  exact  describer,  to  show 
themselves  in  Plica  polonica,  on  the  tlijrd  day  of  the  dis- 
ease * ;  but  whether  the  lasl^mentioiied  nudior  be  correct 
in  diinkin^  it  more  probable  Uiat  tliej-  are  Acari'',   1 
have  not  the  means  ofjudging. 

I  shall  now  prochic<;  two  instances  where  Acari  wer« 
evidently  concerned.  Dr.  Mead,  from  the  German  Ephc- 
mertdes,  relates  the  miserable  case  of  a  French  nobleniwi, 
from  whose  eyes,  nostrils,  mouth,  and  urinary  passage 
animalcules  of  a  red  colour,  and  exce.ssive]y  minute^ 
broke  forth  day  and  night,  attended  by  the  most  horrible 
and  excruciating  pains,  and  at  length  occasioned  bis 
death.  TTie  account  further  says,  that  they  were  pro- 
duced  from  his  corrupted  blood.  This  was  probably  a 
fancy  originating  in  their  red  colour:  hut  the  whole  hia- 
lory,  whether  we  consider  the  size  and  colour  of  the  ani- 
mals, or  the  places  from  which  they  issue,  is  iimpplicable 

■  Trailh  itr  Chirargie,  &c.  Lelpsig,  1 7!*-.  ''  Mem.  Aptcrolog.  Ti^ 
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to larvte  or  maggots,  iind  agiees  very  well  with  Acari, 
some  of  whiL'h,  panicuiurly  A.  autumnalis,  aie  of  a  bright 
red  colour.     The  other  case,  and  a  very  similar  one,  is 
that  recoriied  hy  Moiiflet  of  Lady   Penrudtlock ;  con- 
wming  whom  he  expressly  tells  xis,  that  Acari  swarmed 
in  eiery  part  of  lier  body — her  -head,  eyes,  nose,  lips, 
gums,  the  soles  of  her  feet,  Sic^  tormenting  her  day  and 
night,  till,  in  spite  of  every  remedy,  all  the  flesh  of  her 
body  being  consumed,  shewasatlength  relieved  by  death 
from  this  terrible  state  of  suffering.     MoufFet  attributes 
her  disease  to  the  Acams  Scahiei ;  but  from  the  sjm- 
ptoms  and  fatal  residt  it  seems  to  have  been  a  different 
and  much  more  terrific  animal.     He  supposes,  in  this 
instance,  the  insect  to  have  been  generated  by  drinking 
goal's  milk  too  copiously.     This,  if  correct,  would  lead 
to  a  conjecture  that  it  might  have  been  the  A.  Laclts,  L> 
Tltese  cases  I  hope  will  satisfy  you  that  Acari,  as  well 
as  Pediculi,  are  the  cause  of  diseases  in  tlie  human  frame, 
ITiis,  indeed,  as  has  been  before  observed,  is  allowed  on 
aJ!  hands  with  respect  to  that  of  the  itch ;  and  it  is,  cer- 
tainly, not  more  improbable  that  man  should  be  exposed 
lo  the  attack  of  several  species  of  this  genus,  than  that 
three  or  four  kinds  of  Pediculus  should  infest  him.     If 
you  are  convinced  by  what  I  have  written,  you  will  con- 
cur with  me  in  thinking  tliat  the  one  are  as  much  en- 
titled to  give  their  name  to  the  disease  which  they  pro- 
duce as  the  other ;  and  tlie  term  Acariasis,  by  which, 
with  due  deference  to  medical  men,  I  propose  to  distin- 
guish generically  all  acarine  diseases,  will  not  be  refused 
its  place  amongst  your  Genoa  Morbontm. 

I  shall  now  proceed  to  the  ren:iaining  class  of  diseases 
mistaken  for  Phthiriasis ;  those,  namely,  which  are  pro- 
voL.  r.  II 
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duced  by  lantc.  Tliere  are  two  terms  employed  by 
cient  authors,  Ealte  (EvXai)  ajitt  Scolex  (XxaiXijS),  wtiiclk 
seem  properly  to  denote  \arva: ;  but  there  is  often  sucli  a. 
want  of  precision  in  tlie  language  of  writers  unacquaint- 
ed widi  Natural  History,  iliut  it  is  very  difficult  to  make 
out  what  objects  they  mean ;  and  expressions  which^ 
strictly  taken,  should  be  understood  of  luniK,  may  pro- 
bably sometimes  have  been  used  to  denote  the  cause  of 
either  the  pedicular  or  acariiie  disease.  Eula,  which 
term,  though  given  bj-  Hesychius  as  synonymous  with 
Scolei-y  is  by  Plutarch  used  as  of  different  import',  seems 
properly  to  mean  those  larva?  which  are  generated  in 
dead  carcases,  at  least  so  Homer  has  more  than  once 
applied  it**;  it  is  theretbrc  a  word  of  a  much  more  re- 
stricted sense  than  Scoicx,  wliich  probably  l>elongs  to  the 
larvK  of  every  order  of  insects ;  for  so  Aristotle  employs 
it,  when  he  says  that  all  bisects  protluce  a  Scolex,  or  are 
larviparous ',  Yet  when  Homer  compares  Harpalitxi 
stretched  detid  upon  the  ground  to  a  Scolex^,  it  should 
seem  as  if  he  used  the  word  for  an  earth-worm,  which 
Aristotle  commonly  calls  by  a  figurative  periphrasis, 
*'  Entrails  of  the  earth  ^"  In  tlie  Holy  Scriptures  this 
word  is  used  to  signify  lar\-ie  which  prey  upon  and  are 
tlie  torment  of  living  bodies '.  It  may  on  this  account, 
perhaps,  be  regarded  as  generally  meaning  such  larvK, 
to  whatever  order  or  genus  they  belong. 

Or.  Mead,  therefore,  is  mosi  probably  right  whea  be 
considers  the  disease  stated  by  the  ancients  to  be  caiued 

•  hArtaieFi.  «  //.;i6.I.5.99.«.Hl*. 

'  T«  ii  iiTi^ii  i««r«  «»*>»,  1)10  remi,  J)e  General.  Animal.  1.  2.  c.  I. 
'  ILv.  1.65-Ki. 

•  Fit;  f .Tff«.  De  Aitimal.  tneeitu.  c.  9.  De  General.  Animal.  1 , 3,  C.  1 1 . 
'  M«rktx.4«.46.4S. 


U  Euia  or  Si:oiec/ies,  conimonly  translated  worms,  as 
iliiU'nct  from  Phtliiriasis ;  aiiil  if  so,  tlie  iiihumaii  Phe- 
wiiras,  who  swarmed  witli  Eula,  and  Herod  Agrippa, 
who  was  eaten  of  ikoleckes*,  were  probably  neither  of 
ilwiii  destroyed  eithei-  by  Pediculi  or  Acari,  but  by 
lirvK  or  maggots.  Antl  when  Galen  prescribed  a  re- 
medy lor  ulcers  inhabited  by  Scolecfiei,  obsening  that 
■iiimals  similar  to  tliose  generated  by  putrid  substances 
«re  often  Ibund  in  ^bscesse<t,  he  probably  meant  the  some 
thing.  Tile  proper  appellation  of  this  goniis  of  iliMcases 
•riiuld  be  Scolechiasis. 

This  dii^sertation  may  perhaps   appear  to  you  rather 
proiix  and  tedious:  lel  lo  settle  the  meaning  of  terms  is 
rfthe  first  iinportnnce.    To  inquire  what  ancient  writers 
intended  by  the  words  whicli  they  employ,  and  whether 
nich  as  have  been  usually  regarded  as  synonymous  are 
«aliy  so,  may  often  furnish  us  witli  a  clue  to  some  useful  or 
interesting  truth ;  and  not  seldom  enable  us  to  rescue  their 
reputation  from  much  of  the  censure  which  has  been  in- 
considerately cast  upon  it.     Because  they  did  not  know 
every  thing,  or  so  much  as  we  do,  we  are  too  apt  to  think 
that  they  knew  nothing.     That  they  fell  into  very  con- 
riderable  errors,  esj)eciaUy  in  suhjects  connected  with 
Natural   History',  cannot  be  denied ;  but  then  it  ought 
to  be  considered  that  they   possessed  scarcely  any  of 
tiwse  advantages  by  which  we  are  enabled  to  penetrate 
into  nature's  secrets.     The  want  of  the  microscope  alone 
wss  an  effectual  bar  to  their  progress  in  this  branch  of 
science.     Yet,  in  some  instances,  when  they  took  a  ge- 
neral view  of  a  subject,  they  appear  to  have  had  very 
correct  ideas.     This  observation  particularly  applies  to 
*  2<*F^  .[.eSfi-TBf.     Acts  xii.  23. 
»  2 
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the  pliilofioplier  of  StagjTa*  whose  niiylily  mind  and  lyn- 
ceaii  eve,  in  spite  of  ttiose  mists  oi"  prejudice  and  tabltt 
lliat  enveloped  the  age  in  which  he  lived,  enabled  liim  in 
part  to  pierce  through  the  |;hKini.  and  comprehend  and 
behold  tlie  fair  outline  that  gives  synunelry,  grace  and 
Iwauty  to  ihe  whole  of  nature's  form,  though  he  mistook, 
or  was  not  able  to  tract?  out,  her  less  prominent  leatures 
and  minor  lineaments. 

It  is  now  time  to  return  from  this  long  digression, 
which  Iiowever  is  closely  connected  with  the  subject  of 
this  letter,  li>  the  [wlnt  from  wliicli  I  deviated.  Taking 
my  leave  of  die  disgusting  animals  wliicIi  gave  rise  to 
it,  I  proceed  to  call  your  attention  to  another  of  our 
pygmy  tormentors,  whicli,  in  the  opuiion  of  some,  seems 
to  have  L)een  regarded  as  an  agreeable  rather  dian  a  re- 
pulsive object.  "  Dear  Miss,"  said  a  lively  old  Lady 
to  afriend  of  mine,  (who  had  tiie  misfortune  to  be  con- 
fined to  lier  be{l  by  a  broken  hmb,  and  was  complaining 
that  tile  fleas  tormented  her,]  "don't  you  like^riM.' 
Well,  I  think  they  are  the  prettiest  little  merry  things 
In  the  world. — I  never  saw  a  dull  ilea  in  all  my  life." 
The  celebrated  Wilhighby  kept  a  favourite  flea,  which 
used  at  stated  times  to  be  adniitted  to  suck  the  palin  of 
his  hand ;  and  enjoyed  tliis  privilege  for  three  months, 
when  the  cold  killed  it.  And  Dr.  Townson,  from  the 
encomium  which  he  bestows  upon  these  vigilant  little 
vaulters,  as  supplying  the  place  of  an  alarum  and  driving 
us  fi-om  the  bed  of  sloth,  should  seem  to  have  regarded 
them  witli  feeluigs  much  more  complacent  than  those  of 
Dr.  Clarke  and  his  fiitiniis.  when  their  ho))es  of  passing 
*' one  night  free   fioni   the    atlacks   of  vennin"   were 
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thahged  into  dcK[>nir  b,v  the  inroniiatiuii  of  ilic  laughing 
■Stieilt,  that  "  the  king  of"  the  fleas  held  his  court  at  Ti- 
beriis:"  or  than  iliose  of  MM.  Lewis  mid  Cliirke,  who 
Itmiul  diem  more  tormenting  tiinn  ail  the  other  plagues 
nfihe  Missouri  country,  where  ihey  someliiiics  compel 
rrm  the  natives  to  shift  their  ^juarters.  II'  you  un- 
b^ipijy  view  them  in  this  imlUvotirablc  light,  and  have 
found  ordinnry  metho<Is  unavHihng  for  ridding  yourself 
oftliesc  unbidden  guests;  1  can  furnish  j'oii  wilh  n  pro- 
io/wu  nt  recipe,  which  the  first-mentioned  traicHer  tells 
IB  the  Hungarian  shepherds  {wlio  seem  to  have  been  stu- 
pidly itisensibic  to  their  value  ns  ulanuus)  fiiul  com- 
pletely dTeciual  to  put  to  flight  diese  insects  and  their 
nciffhhours  ihe  Hce.  'ITiis  is  not,  as  you  may  be  tcniptc<l 
lo  dlink,  by  a  remaikablc  attention  to  cleaidiness. — 
Quite  tile  reverse. — They  grease  their  linen  with  hog's 
lard,  Aiid  thus  render  themselves  disgusting  e^cn  to 
fleas  I  If  this  docs  not  satisly,  I  have  another  redjie  in 
store  for  yon.  You  may  shoot  at  them  with  a  cannon, 
as  rqK>rt  says  did  Christina  Queen  of  Sweden,  whose 
(Mece  of  artillery,  of  Lili|mtian  calibre,  which  was  eni- 
ploTGd  in  this  warfare,  is  still  exhibited  in  the  arsenal  of 
Stockholm  '.  But,  seriously,  if  you  wish  for  an  efiectTin! 
rrmedv,  that  prescribed  by  old  Tusser,  in  the  following 
lines,  will  answer  your  purjiose  : 

"  While  uormwood  hath  tccd,  gel  a  hsniiriill  or  twain?. 
To  save  against  March,  lo  make  flea  torefrainc: 
Where  chamber  is  swecped,  and  wormwood  is  ilrown, 
No  flea  for  hi)  life  dare  abide  to  be  known." 

To  this  genus  belongs   an   insect,   abundant  in  the 

'  Linn.  Ln:h,  Li^i-p.  ii,  'A',  nt'tc  '. 
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West  Indies  and  Soutli  America,  the  nltacks  of  wbicb 
are  infinitely  more  seinous  than  tliose  of  the  common 
flea.  You  will  readily  conjecture  tliat  1  am  speaking  of" 
the  celebrated  Chigoe  or  JiggerSt  called  also  Nigua, 
Tungiia,  and  Pique^,  (Puiex  penetrans,  L.,)  one  of  the 
direst  personal  pests  with  which  the  sins  of  man  have 
been  visited.  All  disputes  concerning  the  genus  of  this 
insect  would  have  been  settled  long  before  Swartz's 
lime,  (who  first  gave  a  satisfactory  description  and  figure 
of  it,  proving  it  to  be  a  Pulfi;  as  has  been  observed 
above",)  had  success  attended  the  patriotic  attempt  oT 
the  Capuchin  friar  recorded  by  Walton  in  his  History 
of  St.  Domingo,  who  brought  away  with  him  from  that 
island  a  colony  of  these  animals,  which  he  permitted  to 
establish  themselves  in  one  of  his  feet;  but  tui  fortunately 
for  himself,  and  for  science,  the  foot  intrusted  with  the 
precious  deposit  mortiiied,  was  obliged  to  be  amputated, 
and  with  all  its  inhabitants  committed  to  the  waves. 
According  to  UUoa,  and  his  opinion  is  confirmed  by 
Jussieu,  there  are  two  South  American  species  of  this 
mischievous  insect.  It  is  described  as  generolly  attack- 
ing tlie  feet  and  legs',  getting,  without  being  felt,  be- 
tween the  skin  and  the  flesh,  usually  under  the  nuls  of 
the  toes,  where  it  nidificates  and  Inys  its  eggs ;  and  if 
timely  attention  be  not  paid  to  it,  which,  as  it  occasions 


•  LatreUlc  supposes  the  Pujue  and  .Vj^iin  lo  I 
ActirHia»KricawiM,L.jriJil.  AV.vii.  364.— The  CAi£«  bIm  he  calliwi 
Acarut.     Ibid.  390.  "  See  above,  p.  60. 

•  Captain  Hancock,  IniecomDiHnderof  His  MnJcsty'sihiplbrFou- 
dro.rant,  lo  whose  friendly  exertions  I  am  indeliied  for  one  of  the 
finest  collection!  of  Brazil  JiisccIe  ever  brouglit  to  England,  infornt 
me  tliat  they  will  attack  ativ  txpotcil  part  of  the  bwli.  He  hud 
them  once  in  hii  hand. 
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00  Other  uneasiness  than  rtcliiiig,  (tlie  sensation  at  first, 

1  ua  assured,  is  rather  pleasing  than  otherwise,]  issome- 
times  neglected,  it  multiplies  to  such  a  degree,  as  to  be 
attended  by  tlie  most  fatal  consequences,  otlen,  as  in  the 
abotre  iastance,  rendering  amputation  necessary,  and 
xmietimes  causing  death'.  The  female  slaves  in  the 
West  Indies  are  frequently  employed  to  extract  these 
pests,  which  they  do  with  uncommon  dexterity.  Yarico> 
»  celebrated  in  prose  and  verse,  perfoi'med  this  hincj 
office  for  honest  Ligon,  who  snys,  in  his  History  of 
Bcrbadoes,  "  i  liave  had  ten  {Chegoes)  taken  out  of  my 
Ittt  in  a  morning,  by  the  most  unliirtiinate  Vnrico,  ati 
Indian  woman"."  Humboldt  observes,  "tlint  the  whiles 
bom  in  llie  torrid  zone  wiilk  barefoot  with  impunity  in 
the  SAme  aparUnent  where  a  £uro)wan  recently  landed 
it  cxposetl  to  the  attack  of  this  animul,  The  Nigita 
iWefore  distit^Uulics  what  the  most  delicate  chemical 
onaljiiis  could  iiot  distinguish,  the  cellular  membrane 
■od  blood  of  a  European  from  those  of  a  creule  while^." 

Von  have  already,  perhaps,  been  satiate<l  with  the 
account  before  given  of  our  enemies  of  the  Acurus  tribe; 
there  are  a  few,  howevei-,  which  I  could  not  with  pro- 
priety intrcxliice  there,  as  they  do  not  take  up  their  abode 
uid  breed  in  us,  which  nevertheless  annoy  us  consider- 
ably. One  of  these  is  a  hexapod  so  minute,  that,  were 
it  not  for  the  uncommon  brilliancy  of  its  colour,  which 
ic  the  most  vi\-id  crimson  that  can  be  conceived,  it  would 
be  quite  invisible.  It  is  known  by  the  name  of  the  har- 
Tcst^bug,  [Acunis  maumnalis,  Shaw,)  and  is  so  called, 
I  ima^e,  from  its  attacking  the  legs  of  the  labourers 

»  PI»o  •nd  >largr.  /n*  d8!».  '  |'.  65, 

'  FertoHof  Xarraliix-,  E.  T.  v.  It)!. 
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employed  in  tlie  han-est,  iii  the  flesh  of  which  it  buries 
itself  at  the  root  of  tlie  hairs,  producing  intolerable  itch-* ' 
iug,  attended  by  inflammation  and  considerable  tumours, 
and  sometimes  even  occasioning  fevers '. — A  similar  in-  - 
sect  is  found  in  Brazil,  abounding  in  the  rainy  seascm, 
particularly  during  ihc  gleams  of  sunshine,  or  fine  days 
tliat  intervene ;  as  small  as  a  point,  oiid  moving  very 
fast.  These  animals  get  upon  the  linen  and  cover  it  in 
a  moment ;  aHerwards  lltey  insinuate  themselves  into  the 
skin  and  occasion  a  most  iiitolenible  itching.  Tliey  are 
with  difficulty  extracted,  and  leave  behind  them  large 
lirid  tumours,  which  subside  in  a  day  or  two.  An  in- 
sect very  tormenting  to  the  wood-cutters  and  the  sctders 
on  the  Mosquito  shore  and  the  bay  of  Honduras,  and 
called  by  them  the  doctor,  is  thou^t  to  be  synonjinous 
witli  this''. — More  serious eonsequoioes  have  l»een  known 
to  follow  the  bite  of  another  Acarus  related  to  the  above, 
if  not  tlie  same  species,  common  in  Martinique,  and 
called  there  the  Bete  rouf^e.  When  our  soldiers  in  camp 
were  aUacked  by  tliis  animal,  dangerous  ulcers  succeeded 
the  symptoms  just  mentioned,  which,  in  several  cases, 
became  so  bad,  that  the  limb  aflected  was  obliged  to  be 
taken  ofl''^. 

I  was  once  collecting  msects  in  Norwood,  near  Lon- 
don, when  my  hands  were  coiercd  by  a  immber  of  small 
hungry  licks  which  were  su  greedy  after  blood,  thai 
tliey  penetmted  deep  into  my  flesh,  giving  me  no  httlc 
pain ;   and  it  was  not  without  diflicuily  that  I  extracted 

•  A'alira/,  MuaUI.,  ii.  t.  *i. 

*•  Limllcyin  iht  Huynl  Afiliiaiy  I  ironu-ir  (or  Mb/cIi  ISlo,  p.  tSfl. 
'^  I  owe  thit  inruriiiutiun  lo  liubinwii  Kittov,  Esq.  furmerly  Clerk 
nfilic  Chc()iivin  tlic  King's  V(inl,  WootHich. 
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them.  I  suspect  that  this  was  llie  tlog-lick  {.'1.  Iticinus, 
L.)  which  is  often  found  on  plants;  but  1  am  nol  cer- 
uin,  as  I  neglected  to  examine  it,  my  attention  at  tlint 
lime  being  almost  wholly  given  to  Culeaptera.  Lyonnet 
ueitis  to  hftve  been  atlucked,  in  one  of  his  cntoinological 
ncursions,  by  the  same  or  a  similar  insect,  which  he 
broke,  so  firmly  had  it  fixed  ilsell",  in  endeavouring  to 
extract  it;  and  he  was  obliged  to  lay  0))en  the  place  lest 
ui  abscess  should  be  formed  *.  Dut  the  worst  of  alt  the 
tick  tribe  is  The  American  {Acarus  americamis,  L.)  de- 
Mnbetl  by  Professor  Kalm.  This  insect,  which  is  re- 
lated to  tlie  preceding,  is  foun<l  in  the  woods  of  Norlli 
America,  arid  is  equally  an  enemy  to  man  and  beast 
lliey  are  there  so  infinitely  numerous,  that  if  you  ^t 
Jovn  upon  the  ground,  or  upon  the  trunk  of  a  tree,  or 
"alk  wiili  naked  (ect  or  legs,  they  will  cover  you,  and, 
plunging  their  serrated  rostrum  into  the  bare  places  of 
the  body,  begin  to  suck  your  blood,  going  deeper  and 
dewier  till  they  are  half  buried  in  the  flesh.  'I'liuugh  ut 
first  they  occasion  no  uneasiness,  when  they  have  t]ius 
nude  good  their  settlement,  tliey  produce  an  intolerable 
itching,  followed  by  acute  pain  and  large  tumours,  it 
is  now  extremely  difficult  to  extract  tlicm,  the  animal 
rather  suffering  itself  to  be  pulled  to  pieces  than  let  go 
its  hold ;  so  that  the  rostrum  and  head  being  often  left 
in  the  wound,  jirodnce  an  infiainination  and  suppuration 
nbich  render  it  deep  and  dangerous,  'i'hese  ticks  arc 
m  first  very  small,  sometimes  scarcely  visible,  but  by 
snction  will  swell  themselves  out  till  tliey  are  ns  big  as 
ihe  end  of  one's  finger,  when  thev  oi\.en  full  to  the  ground 
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of  themselves  *.  'Die  serrated  haustellutn  of  the  ticks, 
which,  like  the  barbed  sting  of  a  bee,  caiinot  be  extract- 
ed unless  the  animal  cooperates,  is  well  worth  your  in- 
spectioa ;  and  the  species  which  infests  our  dogs  is  so 
common  that  you  will  have  no  difficulty  in  procuring 
one  for  cxamiiiBtion. 

I  have  now  introduced  you  to  the  principal  insects  of 
the  Aptera  order  of  Linnc,  which,  in  spite  of  all  his  core 
and  all  his  power,  assail  the  lord  of  the  creation,  and 
make  him  theii-  food.  Vou  will  here,  however,  perhaps 
accuse  me  of  onilltiiig  one  very  prominent  annoyer  of 
our  comfort  and  rc{)ose,  which  you  tliink  belongs  to  this 
tribe — the  bed-bug  {Cimex  leclidnrius,  \..).  When  you 
are  a  more  practised  entomologist,  you  will  see  clearly 
that  this,  though  it  has  no  wings,  appertains  to  another 
order ;  nevertheless  it  may  be  intro<iiiced  here  tvithout 
impro|>riety.  Though  now  too  comnion  and  well  known, 
in  this  country  it  was  formerly  a  rare  insect  Had  k 
not,  two  noble  ladies,  meiitione<i  by  Mouilet,  wouU 
scarcely  have  been  thrown  into  such  an  alarm  by  the 
appearance  of  bug-bites  upon  them;  which,  until  their 
fears  were  dispelled  by  their  physician,  who  hnppened 
also  to  be  a  naturalist,  ihcv  considered  as  nothing  lest 
than  symjuomB  of  the  plague.  Being  shown  the  living 
cause  of  their  IVIght,  their  d'ars  gave  place  to  mirth  and 
laughter".  Commerce,  with  many  good  things,  has  also 
introduced  amongst  us  many  great  evils,  of  which  noxious 
insects  fomi  no  small  part ;  and  one  of  her  worst  presents 


L  rcTutH  S. 

I  before  16; 


DeGeer,  Tit.  ia-1.60. 

Thrutr.  /h*.370.     Thii  lmppciif.1  in  l.i03;  which 

rcTutH  Sgiithall't  I'piniou  that  biigt  trtrc  ooi  knovKii  iu  England 
before  1670, 
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were  doubtless  the  disgusting  animals  now  bel'ore  us. 
They  seem,  indeed,  as  the  above  fact  proves,  to  have 
been  productive  of  greater  alarm  at  first  than  mischief, 
« least  if  we  may  judge  from  the  change  of  name  which 
look  place  upon  their  becoming  common.  Their  ori- 
fiiud  English  name  was  Chiuclie  or  Ifall-louse' ;  and 
the  term  Bug,  which  is  a  Celtic  word,  signifying  a'ghost 
or  goblin,  was  applied  to  them  after  Ray's  time,  most 
probably  because  they  were  considered  as  "  terrors  by 
night"."  But  however  horrible  i>ugs  may  have  been  in 
the  estimation  of  some,  or  nauseating  In  that  of  otliers, 
Bttiy  of  the  good  people  of  London  seem  to  regard 
than  witli  the  greatest  apathy,  and  take  very  little  pains 
to  get  rid  of  tliein ;  not  generally',  however,  it  is  to  be 
hoped,  to  such  an  extent  as  the  predecessor  of  a  corre- 
i^dent  in  Nicholson's  .Journal,  who  found  his  house 
EO  dreadfully  infested  by  tliem,  that  it  resembled  the 
Banian  hospital  at  Sural',  all  his  endeavours  to  destroy 
them  being  at  first  in  vain.  And  no  wonder ;  fur,  as  he 
ktnied  from  a  neighbour,  his  predecessor  would  ne>'cr 

•  fU).  Hilt.  liii.  7-  MuiiRpi.  iUit.  'I'hcy  were  called  «lso  jmnfz. 
(rooi  the  French /junauc. 

*HenceoiirEngHihwDrdBiig-4™r.  In  Mstthews's  Jii/r,PB.xci,n. 
tifmderad.  '  Thou  shalt  not  nedeto  be  ufTaidofany  (i^j  by  night." 
Tb«  word  in  this  sense  often  occurs  in  Shakcpear.  Jlialcr'i  Tair, 
»Ctiii.»c.i.3,  W.-H.VI.actv.sc.i.'.  //oi«/rf,  act  v.  sc,  3.  Sec  Doncc'i 
IBmtlratiiiiu  of  Shaieipear,  i.  39!). 

*  The  Banian  hoiipital  al  Sunt  i*  a  most  remarkable  institution. 
Al  ny  vist,  the  hmpiul  contained  hordes,  mule*,  oxen,  ihccp,  goais 
monliQt,  poidtry,  pigeoiis.  uinl  a  viirieiy  of  birds.  The  nioit  eKtra- 
orfnvy ward  was  that  appropriiiied  tu  ri>t>  and  mice,  biigi,  and  other 
noxioui  vermin.  The  overseers  o(  the  hospital  frei{nently  hire  beg- 
fVi  from  the  itrect-s  for  a  stipulated  sum,  topassanightanK>n^-ii  the 
Jle*i, life,  %nd  bngi,  on  the  cxprw)  oonditionof  witTerins  them  lo  en- 
joy iheir  frasl  without  molcltation.     Forbci'*  Orienful  ,\triunirt. 
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suffer  them  to  be  disturbed  or  liis  bedsteuds  to  be  re- 
moved, till,  in  the  end,  they  :>warmed  to  an  incredible 
degree,  crawling  up  ewii  the  walla  of  his  drawing-room; 
and  alter  his  death  millions  were  toiind  in  his  bed  un^ 
chamber  furniture*. 

The  winged  insects  of  the  order  to  which  the  betl-bu^ 
belongs,  often  iidlict  very  painful  wounds. — I  was  once 
attacked  by  a  smoll  species,  Cimcx  Xcmorum,  L.  I  be- 
lieve, which  put  mc  nearly  to  us  much  torture  as  the 
sting  of  a  wasp.  The  water  boatman.  (Nolunccla  glmica, 
I*,)  an  insect  related  to  the  CimicUa,  which  always 
swims  upon  its  buck,  made  nc  suffer  still  more  scA'erely, 
as  if  I  had  been  burned,  by  the  iiisertiuii  of  its  rostriun  ; 
but  the  wound  was  nut  followed  by  any  inHammation ; 
and  long  before  me  Willughby  had  made  the  same  dis- 
covery and  observation''.  St,  Pierre,  in  his  Vm/age  to 
Mawiiius,  mentions  a  sjKcies  of  bug  found  in  tliiit  island, 
the  bite  of  which  is  more  vciionions  than  tlie  sting  of  a 
scorpion,  and  is  succeeded  br  a  tnmour  as  big  as  the 
^g  of  a  pigeon,  wliicli  continues  for  four  or  five  davi*. 
You  are  well  ac(|uaiitted  with  the  history  and  properties 
of  the  ttaia  Torpedo  and  Gi/mriotits  rtrctncus -,  but,  I 
dare  uver,  have  no  idea  that  any  intrd  possesses  their 
extraordinary  powers. — Yet  I  can  assure  you,  upon  good 
authority,  that  Ileduvhts  mnafiis,  F,.  commonly  known 
in  the  West  Indies  by  the  name  of  the  wheel-bug,  c«n, 
like  them,  communicate  an  electric  shock  to  the  person 
whose  flesh  it  touches.  The  laic  Major-general  Davics, 
of  the  Royal  Artillery,    well  knuwn   as  a  most  accurate 

•   NicholtOll's  Jouraal,  M-'ii.  40. 

i<  Prob0»c~ui  in  oilcin  inlruw  orcrriniiini  ilulorem  cicitAl,  r|iii 
lamcabreti  cti^M.    RBi.Jtul.  Im,  <>S. 
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nbsen-er  of  nature  and  an  indefatigable  collector  of  lier 
Ireusiirt^,  as  well  ns  n  most  admirable  painter  of  them, 
oiice  informed  me,  that  when  abroad,  having  taken  up 
thiii  aHimal  and  placed  it  upon  bis  band,  it  gave  liim  a 
roHside ruble  shock,  as  if  from  an  electric  jar,  with  its 
1^  vhjcb  be  felt  as  high  a^  his  shouldersi ;  and,  drop- 
png  the  creature,  he  observed  six  marks  upon  his  hand 
where  the  six  feet  hud  stood. 

You  may  now  possibly  think  that  I  have  nearly  gone 
through  the  catalogue  of  our  pergonal  assailants  of  the 
insect  tribes.  If  such,  however,  is  your  expectation,  I 
few  you  will  be  disappointed,  since  I  have  many  more, 
and  tome  tremendous  ones,  to  enumerate :  but  as  a  small 
compensation  lor  such  a  detail  of  evils  and  injuries  to 
which  our  species  is  exposed  from  foes  seemingly  so  in- 
significant, and  of  acts  of  rebellion  of  the  vilest  and  most 
despised  of  our  subjects  against  our  boasted  supremacy, 
the  ol)iects  to  wliieh  I  shall  next  call  your  attention  are 
not,  like  most  of  our  apterous  enemies,  calculated  to  ex- 
cite disgust  and  nausea  when  we  see  them  or  speak  of 
lliem;  nor  do  they  usually  steal  upon  us  during  the  si- 
lent hours  of  repose,  (tliougb  I  must  except  here  the  gnat 
or  mosquito,)  but  are  many  of  tliem  very  beautifld,. and 
boldly  make  their  attack  upon  us  in  open  day,  when  we 
ore  best  able  to  defend  ourselves.  Borne  on  rapid  wings, 
wherever  they  find  us,  they  endeavour  to  lay  us  under 
contribution,  and  the  tribute  they  exact  is  our  blood. 
Wonderful  and  various  are  the  weapons  that  enable 
ihem  to  enforce  their  demand.  What  would  you  think 
of  any  large  animal  that  should  come  to  attack  you  with 
a  tremendous  apparatus  of  knives  and  lancets  issuing 
bam  its  mouth  ?  Yet  such  are  the  instruments  by  means 
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ufwhic'li  tlie  fire-eyed  and  blood-lliirsty  liorse-fly  (T'tt- 
frdRUS,  L.)  makes  an  incisiuii  in  your  flesh;  and  theiv 
forming  a  siphon  of  them,  ot^en  carries  ofi'  many  drop» 
of  your  blood*.  The  pain  tliey  inflict,  when  they  opei> 
a  vein,  is  usually  very  scute.  A  fly  of  this  kind  not 
only  occasioned  Mr.  i^Iieppard  considerable  pain  by  its 
bite,  but  also  produced  swellijig  and  blackness  round 
one  eye;  and  tlie  flesh  of  his  clieek  and  cbin  was  §o  en- 
larged from  it  as  to  hang  down.  In  this  country,  bow- 
«Ter,  their  attacks  are  cot  frequent  enough  to  make  them 
more  than  a  minor  "  misery  of  human  lite;"  but  the 
buming-fly  {Imilot]  or  sand-fly  of  America"  and  the 
West  Indies,  which  seem  to  be  the  same  insect,  causes 
a  much  more  intolerable  anguish,  which  has  been  com- 
pared to  what  a  red-hat  needle  or  a  spark  of  fire  would 
occasion  us  to  endure.  I-anibert,  in  his  Travels  through 
Canada,  Sic.  says,  "  They  are  so  very  small  as  to  be 
hardly  perceptible  in  their  attacks ;  and  your  tbrebead 
will  be  streaming  with  blood  before  you  are  sensible  of 
being  amongst  them*^." — Yet  we  have  one  species  {Sto- 
mojn/s  cakiirans,  V.)  alluded  to  in  a  former  letter  as  so 
nearly  resembling  ilie  conunon  house-fly'',  which,  tliou^ 
its  oral  instrunients  are  to  appearance  not  near  so  tre- 
mendous, is  a  nuich  greater  torment  than  the  Tabanus. 
This  little  pest,  I  speak  feelingly,  inces^andy  interrupts 
our  studies  and  comltirt  in  showery  weather,  making  us 
even  stamp  like  the  cattle  by  its  attacks  on  our  1^ ; 
uid,  if  we  drive  it  away  ever  so  often,  returning  again 

•  One  took  dght  drops  from  Reaumur,  iv,  330.  Plate  VIL  Fic  & 
■■  Bartrun's  rraiv^,  383. 

'  i.  127.  TlieWe.^t  Indiusen(1.4ywiu  noticed  b;  Robinson  Kittoe, 
Esq.,  wbo  however  does  not  recollect  their  fetching  blood. 
'  Sm  Bbore,  p.  18.49, 
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*nd  nguiii  (o  tlie  charge.  In  Canada  tliey  are  infinitely 
worse.  "  1  liave  sat  down  lo  write,"  says  Lambert,  (who 
lliough  he  calls  it  the  house-fly  is  evidently  speaking  of 
ilie  Siomoxys,}  "and  have  been  obliged  to  throw 
a«y  my  pen  in  consequence  of  their  irritating  bite,  which 
luu  obliged  ine  every  moment  to  raise  my  hand  to  my 
ev-es,  nose,  muuth,  and  ears  in  constant  succession. 
VVLm  I  could  no  longer  write,  I  began  to  read,  and 
«u  always  obliged  to  keep  one  hand  constantly  on  the 
move  towards  my  head.  Sometimes  ui  the  course  of  a 
few  minutes  1  would  take  half  a  dozen  of  my  tormentors 
from  my  lips,  between  which  I  caught  them  Just  as  they 
perched*." 

The  swallow-fly  {Ornithoniyia  Hliundinis,  Latr. 
Hippohosca,  L.),  whose  natural  food  is  the  bird  after 
vfaich  it  is  named,  has  been  known  to  make  its  repast  on 
the  himuin  species.  One  found  its  way  into  a  bed  of 
the  Rev.  R.  Sheppard,  where  it  first,  for  several  nights, 
lorely  annoyed  a  friend  of  his,  and  afterwards  himself, 
without  their  suspecting  the  culprit  After  a  close 
I  learch,  however,  it  was  discovered  in  the  form  of  this 
I  dy,  which,  forsaking  the  nest  of  the  swallow,  had  by 
feme  chance  taken  its  station  between  the  sheets,  and 
thiu  glutted  itsell'  with  the  blood  of  man. — In  travelling 
beteen  Edam  and  Purmerend  in  North  Holland  (July  SI, 
1815),  in  an  optai  vehicle,  I  was  much  teased  by  another 
bird-fly  {Oinithomi^a  avicidaria,  Latr.)  (two  individuals 
of  which  I  caught)  alighting  upon  my  head,  and  insert- 
ing its  rostrum  into  my  flesli. — Mr.  Sheppard  remarks, 
as  a  reason  for  this  dereliction  of  their  appropriate  food, 
that  no  sooner  does  life  depart  from  the  bird  that  these 
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flies  infesU  than  thej-   immediately  desert  it  and   tak^v 
flight,  alighting  upon  the  first  living  creature  that  they^ 
meet  with ;  whicli  if  it  be  not  a  bird  they  soon  quit,  but::,  i 
OS  it  should  seem  from  the  nbove  facts,  not  before  ihejr 
have  made  a  trial  how  it  will  suit  them  as  food.  i 

But  of  all  tlie  insect-toiTTientors  of  man,  none  ai^  so  \ 
loudly  and  universally  complained  of  as  the  s]>ecies  rf -j 
the  genus  Ctiler,  L.,  whether  known  by  tlie  nante  of 
gnats  or  mosquitos".  Pliny,  after  Aristotle,  distinguishes 
well  between  Hipnatoplera  and  Di'plcra,  when  he  says 
the  former  have  their  sting  in  their  tail,  and  the  tatter 
in  their  mnutli ;  and  that  to  the  one  this  weapon  is  given 
as  the  instrument  of  vengeance,  and  to  the  other  of  avi- 
dity**. But  the  instrument  of  avidity  in  tlie  genus  of 
which  1  am  speaking,  is  even  more  terrible  that  that  of 
vengeance  in  most  insects  that  are  armed  widi  it:  like 
the  latter  also,  as  np|)ears  from  the  consequent  inflam- 
mation and  tumour,  it  instills  into  its  woimd  a  poison ; 
the  principal  use  of  which,  howeier,  is  to  render  the 
blood  more  fluid  and  fitter  for  suction.  This  weapoti, 
which  is  more  complex  than  the  sting  of  hjinenoptcroiis 
insects,  consisting  of  five  pieces  besides  tlie  exterior 
sheath,  some  of  which  seem  siin))ly  lancets,  while  oUiers 
arc  barbed  like  the  spicula  ol'  a  bee's  sting,  is  at  once 
calculated  for  piercing  the  flesh  and  forming  a  siphoQ 

*  It  has  been  general]}'  supposed  by  naturalists,  that  the  Mocqui- 
t0:iaf  America  belong  10  the  Linnenngciiui  rn/cj-;  but  the  cclebraUd 
iravellcr  Hunibolilt  asserts  that  the  term  Maiijiato,  sigDifj-iog  b  Ht- 
Ue  fit),  is  npplieil  there  to  a  Siamliuin,  Latr.,  and  that  the  CuUen, 
which  are  equally  numenius  and  Biinoyiiig.  are  i-alled  Zaitciideet, 
which  menns  long  legi.  The  Tormer  he  says  are  what  the  French 
coll  Mmalv/uet,  and  the  latter  MaringoKhu.  Pcrteaol  Narrmtivt^ 
E.  T.      "  ' 

•  Pirn.  Hill.  AW.  1.  xj.  c.  38.     ArUtot.  Hut.  Anima).  I.  i.  ( 
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adapted  to  imbibe  the  blood*.  Tliere  are  several  sjiccies 
of  this  genus  whose  bite  is  severe,  but  none  is  tobccom- 
pareii  to  the  common  gnat  {Citlcr  plju'cits,  L.),  if,  as  has 
been  generally  allimicd,  it  be  sjTionyiiious  with  the  mos- 
quito (though  perhaps  sevend  species  are  confounded 
under  both  names] :  and  to  this,  the  most  insatiable  of 
blood-suckers,  I  shall  principally  direct  your  attention. 

In  this  country  tliey  ai*e  justly  regarded  as  no  trifling 
evil;  for  they  follow  us  to  all  our  haunts,  intrude  into 
our  most  secret  retirements,  assail  us  in  the  city  and  in 
[he  country,  in  our  houses  and  in  onr  Belds,  in  the  sun 
am]  in  tlie  shade :  nay,  they  pursue  us  to  our  pillows, 
aiid  eitlier  keep  us  awake  by  the  ceaseless  hum  of  tlieir 
droning  pipe,  and  tlieir  incessant  endeavours  to  fix  them- 
Belves  upon  our  face,  or  some  uncovered  part  of  our 
body ;  or,  if  in  spite  of  them  we  fall  asleep,  awaken  us  by 
the  acute  pain  which  attends  the  insertion  of  their  oral 
stings;  attacking  witli  most  avidity  the  softer  sex,  and 
trying  their  temper  by  disfiguring  their  beauty.  But 
aldiough  with  us  they  are  usually  rather  teasing  tlian  in- 
jurious ;  yet  upon  some  occasions  they  have  approached 
nearer  to  Uie  character  of  a  plague,  and  emulated  with 
success  the  most^uitos  of  other  climates.  Thus,  we  arc 
UM  that  in  the  year  173G  they  were  so  numerous,  that 
rast  columns  of  them  were  seen  to  rise  in  the  air  from 
Salisbury  cathedral,  which  at  a  distance  resembled 
columns  of  smoke,  and  occasioned  many  people  to  think 

■  Pliny  wui  aware  oftliii  double  ofEL-e  of  the  pn>bcKis  of  n  puat, 
and  has  well  described  it.  "  Telum  vcro  perfodienJo  icrgori  quo 
qnoilBnt  iagcnio  P  Atque  ut  in  CDiiaci.  cum  ccmi  noii  piissil  eX' 
■litM,  ila  rcciproGH  geniiiinvit  urtc,  ut  Jotliendo  Hcuminntum  puriler 
unicndoqiic  fittulosuin  caa."  Hill.  I^at.  I.  xL  i 
VOL.  1,  I 
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that  the  cathedral  was  on  fire.  A  similar  occurrence* 
in  like  manner  giving  rise  to  an  alarm  of  the  church 
being  on  fire,  took  place  in  July  1812  at  Sagnn  in  Si- 
lesia'. In  the  following  year  at  Norwich,  in  May,  at 
about  six  o'clock  in  the  evening,  tlie  inhabitants  of  that 
city  were  alarmed  by  the  appearance  of  smoke  issuing 
from  the  iip|)er  window  of  the  spire  of  the  cathedral,  for 
which  at  tlie  time  no  satisfactory  account  could  be  given, 
but  which  was  most  probably  produced  by  the  same 
case.  And  in  tiie  year  1 76G,  in  the  month  of  Atigust, 
they  appeared  in  such  incredible  numbers  at  Oxford  as 
to  resemble  »  black  cloud,  darkening  the  air  and  almost 
totally  intercepting  tlie  beams  of  the  sun.  One  day,  a 
little  before  sun-set,  six  columns  of  them  were  observed 
to  ascend  from  the  boughs  of  an  apple-tree,  some  in  a 
perpendicidar  and  others  in  an  oblique  direction,  to  the 
height  of  fifty  or  sixly  feet.  Their  bite  was  so  enve- 
nomed, that  it  was  attended  by  violent  and  alarming  in- 
flammation ;  and  one  when  killed  usually  contained  as 
much  blood  as  woukl  cover  tliree  or  fonr  squai-e  inches 
of  wall".  Our  great  poet  St)enser  seems  to  have  wit- 
nessed a  similnr  ap^Karance  of  them,  which  furnished 
him  with  the  following  beautitul  simile; 

As  when  a  svanue  otguatt  at  eventide 

Out  of  the  fcniin  of  Allnn  doe  arise, 

Their  murmuring  (mall  triinipcts  sownden  wide. 

While;  in  the  air  their  clu^^iring  Hrmy  flics, 

Thul  ns  R  cloud  <!iiiIl  seem  to  Oim  the  skiei ; 

Ne  mttn  nor  beast  may  rvst  or  take  rcpait 

For  their  thorp  (vound«  and  iioyoui  injuries. 

*  GETtniir's  Magarii  iet  Enlamoiogte,  i.  I 
*•  PhilOi.  Traja.  1767,  111-13. 
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Till  the  fierce  northern  ivjnil  with  bluslerirg  blast 
Doth  blow  them  quite  awa}',  and  in  the  ocean  cnst. 

In  Marshland  in  Norfolk,  as  I  learn  from  a  lady  who 
had  an  opportuniiy  of  personal  inspection,  the  inhabit- 
ants are  so  annoyed  by  the  gnats,  that  the  better  sort  of 
them,  as  in  many  hot  climates,  have  recourse  to  a  gauze 
covering  for  tlieir  beds,  to  keep  tJiem  off  during  the  night. 
Whether  iliis  practice  obtains  in  other  fen  districts  1  do 
not  know. 

But  these  evils  are  of  small  accoiml  compared  with 
what  otlier  countries,  especially  when  we  approach  tlie 
poles  or  tlie  line,  are  destined  to  suffer  from  them ;  for 
there  ihey  interfere  so  much  with  ease  and  comfort,  as 
to  become  one  of  the  worst  of  pests  and  a  real  misery  of 
human  life.  We  may  be  disposed  to  smile  perhaps  at 
the  story  Mr,  Weld  relates  from  General  Washington, 
that  in  one  place  the  mostjuitos  were  so  powerful  as  to 
pierce  through  liis  boots'  (probably  they  crept  within 
the  boots):  but  in  various  regions  scarcely  any  thing 
less  impenetrable  llian  leather  can  withstand  tlieir  in- 
rinuating  weapons  and  unwearied  attacks.  One  would 
•t  first  imagine  tliat  r^iotis  where  the  polar  winter  ex- 
tends its  icy  reign  would  not  be  much  annoyed  by  in- 
sects: but  however  probable  the  supposition,  it  is  the 
reverse  of  fact,  for  nowhere  are  gnats  more  numerous. 
These  animals,  as  well  as  the  Tipididte,  seem  endowed 
vriththe  privilege  of  resisting  any  degree  of  cold,  and  of 
bearing  any  degree  of  heat.  In  Lapland  dieir  numbers 
are  so  prodi^oas  as  to  be  compared  to  a  flight  of  snow 

»  Weld'i  TiavcU,  8vo  edit.  305.      Vet  MouJTet  affirnv 
"  Homi  crudeles  et  venensti,  triplices  caligai,  joio  oercm 
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■when  the  flakes  fall  tliickest,  or  to  the  tliisl  of  llie  cartli. 
The  nntives  cannot  ttke  a  moutliliil  of  food,  or  lie  down 
to  sleep  m  their  cabins,  iiuleis  tliey  be  fiiiiiigatetl  almost 
to  suffocation.  In  tlic  air  you  cannot  draw  your  brcatli 
withont  hfivinp  your  mouth  and  uustriiit  filloti  with  tliem ; 
and  unifuents  of  tnr^  -fish-grease,  or  cienm;  or  nets 
steeped  in  fetid  birch-oi!,  are  scarcely  sufticient  to  pro- 
tect even  the  cnse-hardeneii  cuticle  of  die  Laplander 
from  their  bile'.  In  certain  districts  of  France,  the  ac- 
curate Reaumur  informs  us  tliat  he  1ms  seen  pet^ilc 
whose  arms  and  legs  hove  become  ijiiite  monstrous  from 
wounds  inflicted  by  gnats;  and  in  .some  cases  in  such  a 
state  as  to  render  it  doubtJ'ul  whether  amputJition  would 
not  be  necessary''.  In  theneighlxiurliootlorthe  Crimea 
the  Russian  sohiiei's  are  obliged  to  sleep  in  sacks  to  de- 
fend themselves  from  the  mosquitos :  and  ewn  lliis  is 
not  A  sufficient  security,  for  several  of  ihem  die  in  conse- 
quence of  mortification  prodiicetl  liy  the  liiles  of  these 
turious  blood-suckers.  This  fact  is  related  liy  Dr. 
Clarke,  and  to  its  probaliiHty  his  own  painful  ex^ierience 
enabled  htm  to  sjx^k.  He  inlbrms  us  tluit  the  Ixxlies 
of  himself  and  his  companions,  in  sjttte  of  gloves,  clotJiCs, 
and  handkerchiefs,  were  rendered  one  entire  wound,  aiul 
the  consequent  excessive  irritation  and  swelling  excited 
a  considerable  degree  of  fever.  In  a  most  sultry  nighl, 
when  not  ii  breaUi  of  air  was  sliiTJng,  exhausted  by  fa- 
tigue, pain,  and  lieal,  he  sought  shelter  in  his  carriage : 
and,  though  almost  sufTucated,  could  not  venture  to  open 
B  window  for  fear  of  die  mosquitos.  Swarms  neverthe- 
less found  tlicir  way  into  his  iiidJiig-plaee;  and,  in  spile 

'  Accriri's   Travelt,  ii.   5.   34-5.  51.     Linn,  F/nr.  Lapp.   38&.I. 
Lark.  Lapp.  ii.  103.     De  Geer,  vi,  303-4.  '   RFeum.  i*.  673, 
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of  tile  liai](lkerchiers  wiili  which  he  had  IhiuikI  up  his 
heoil,  filled  his  mouth,  nostrils,  luid  eais.  In  ihc  midst 
of  his  torment  he  succeeded  in  lighling  u  lam]>,  wliich 
was  exduguishcd  in  a  moment  by  such  a  prodigious 
number  oi'  these  insect^  tliat  their  carcases  actually  filled 
the  gloss  chimney,  and  formed  a  large  conicul  heap  over 
the  burner.  The  noise  they  make  in  flyuig  cuimot  be 
conceived  by  ))ersons  who  have  unlylieiird  gnats  in  Eng- 
lantL  It  is  to  all  that  hear  it  n  most  fearful  sound*. 
Travellers  and  mariners  who  have  visited  wanner  cli- 
mates give  a  similar  account  of  the  tonneiits  there  in- 
flicted by  diese  litde  demons.  One  uaveller  in  Africa 
complains  ihat  after  a  fifty  miles  journey  tliey  would  not 
sufier  him  to  rest,  and  that  his  iiice  and  hands  appealed, 
&om  their  bites,  ns  if  lie  was  infected  with  tlie  smoll-pox 
in  its  worst  stage''.  In  the  East,  at  BaUivia,  Dr.  Arnold, 
a  most  attentive  and  accurate  observer,  relates  tlmt  their 
bite  is  tlte  most  venomous  he  ever  lell,  occasioning  a  most 
inttJerable  itching,  which  lasts  several  days.  The  sight 
or  sound  of  a  SHigle  one  either  prevented  him  from  go- 
ing to  bed  for  n  whole  night,  or  obliged  him  to  rise  many 
times.  This  s))ecies,  which  I  have  examined,  is  distinct 
from  the  common  gnat,  and  appears  to  be  nondescript. 
It  approaches  nearest  to  C.  a/inuialu,  but  the  wings  are 
black  and  not  siiotted.  And  Csiptaiii  Stedmnn  in  Ame- 
rica, ns  a  proof  of  tlie  dreadful  slate  to  which  he  and  hia 
soldiers  were  reduced  by  tliein,  mentions  that  they  were 
fttfced  to  sleep  with  their  heads  dirust  into  holes  made 
in  the  earth  witli  their  bayonets,  anil  tlieir  necks  wTapped 
roimd  with  tlieir  hammocks'^. 


•  Dr.  Clarke's  Travel',  ■ 

LTrme/4.  ii.  03. 


'  Jai'k»>n's  Mar 
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From  Humboldt  also  we  learn  that  "  betv 
little  harbour  of  Higuerote  and  the  iiioulh  of  the  Rio 
Unare  the  wretched  iuhiabitants  are  accustomed  to  stretch 
themselves  on  the  ground,  and  pass  die  night  buried  in 
lite  sand  three  or  four  iitchL's  deep,  leaving  out  the  head 
only,  which  they  cover  with  a  handkerchief."  This  illus- 
trious traveller  has  given  an  account  in  detail  of  these 
insect  plagues,  by  which  it  appears  tliat  amongst  them 
there  are  diurnal,  crepuscular,  and  nocturnal  species,  or 
genera :  the  Mosquitos  or  Siimdia  ilying  in  the  day ; 
the  Temporaneros,  probably  a  kind  of  Ctdex,  flying 
during  twilight;  and  the  Zancudos  or  Culices  in  the 
nighL  So  that  there  is  no  rest  fur  Ihe  inliabitants 
from  their  torment  day  or  night,  except  for  a  short  in- 
terval between  the  retreat  of  one  species  and  tlie  attack 
of  another.  We  learn  from  tliis  author  that  the  sting 
or  bite  of  the  Siinidium  is  as  bad  as  that  of  the  Sfomox^s 
before  noticed  *. 

It  is  not  therefore  incredible  that  Sapor,  king  of  Per* 
sia,  as  ts  related,  should  have  been  compelled  to  raise 
the  siege  of  Nisibis  by  a  plague  of  gnats,  which  attack- 
ing his  elephants  and  beasts  of  burUien,  so  caused  the 
rout  of  his  army,  whatever  we  may  ilnnk  of  the  miracle 
to  which  it  was  attributed*;  nor  that  the  inhabitants  of 
various  cities,  as  MouSbt  has  coUccied  from  different  au- 
thors', should*  by  an  extraordinary  multipliciilion  of 
this  plague,  have  been  compelled  to  desert  tfiem ;  or 
that  by  their  power  to  do  mischief,  like  other  conquerors 
who  have  been  tlie  torment  of  the  human  race,  they  should 


Hiimboldt'a  PfTtonai  Narratitx,  E.  T.  v.  67- 
Theodoril.  Ifitt.  Eccl.  I.  if.  c. 
Moufftt,  PS.    Amoreux,  119. 
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have  attained  to  tame,  and  have  given  their  name  to 
h&js,  \0v1a3,  and  even  to  considerable  territories*. 

And  now',  whifh  seenis  U>  you  the  greater  terror,  that 
the  (west  slioulJ  resound  with  the  roar  of  tlie  lion  or 
tile  tiger,  or  with  the  hum  of  tlie  goal  ?  M'hicli  evil  is 
most  to  be  deprecated,  die  neighbourhood  of  Uiese  fero- 
cious oaimals,  terrible  as  they  are  for  dielr  cruelty  and 
strcngt)),  or  to  hve  amidst  the  polar  or  tiopical  myriads 
of  mosquitos,  and  be  subject  to  tiie  torture  of  their  in- 
cessant attacks?  %Vlien  you  consider  dial  from  the  one, 
prudence  and  courage  may  secure  or  defend  us  without 
BBjamterial  sacrifice ofour  daily  comforts;  while  to  be  at 
restiromtlieotlier,  we  must  either  render  ourselvesdifigusU 
ing  bj  filthy  luiguents,  or  be  suffocated  by  fiimigadons, 
or  be  content  to  be  bound,  heatl,  hand  and  foot,  shut  out 
from  the  respiration  of  the  common  air,  and  even  thus 
scarcely  escape  fiom  their  annoyance ;  you  will  feel  con- 
vinced that  tlie  former  is  the  more  tolerable  evil  of  the 
tvo,  .and  be  inclined  to  think  that  those  cities,  from  which 
the  lions  were  driven  away  by  the  more  powerful  gnats, 
irere  no  great  gainers  by  the  exchange''.  With  what 
grateful  hearts  ought  the  privileged  inhabitants  of  these 
hfippy  islands  to  acknowledge  and  glorifv  the  goodness 
of  that  kind  Providence  wliicli  lias  distinguished  us  from 
the  less  fiivoured  nations  of  the  globe,  by  what  may  be 
deemed  an  immunity  from  Uiis  tormenting  i)est !  for  Uie 
inroads  which  they  make  on  our  comfort,  when  con- 
trasted witli  what  so  inuny  other  })eople  of  every  climate 
■nfier  from  tJiem,  are  mere  nothings.     Wlien  we  behold 


•  VU.  Miuqmlo  Bay  in  St.  Christopher 
A*  blanil  of  (Juha ;  nml  the  Mmqmtn  cm 
»  Mouffei.  H5. 
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on  one  side  of  us  the  ravages  of  the  wide-wasliiig  sword, 
on  another  those  of  infectious  disease  or  pestilence,  ou  n 
third  famine  destroying  its  myriads,  luid  on  a  fourth  life 
rendered  uncomfortable  by  the  terror  of  "  noisome  beasts" 
and  tlie  attack  of  noxious  insects:  and  when  we  look  Bt 
home  and  see  everj'  ont;  eating  his  bread  in  jwace,  pro- 
tectetl  in  his  enjoyments  by  equal  laws  executed  by  a 
mild  government  unik-r  a  paternal  king,  without  fe&ring 
the  sword  of  the  ojipressor ;  not  scourgcci  by  pestJk-nce 
or  (itmine,  exposed  to  llie  attack  of  no  ferocious  animal, 
and  com jM rati vely  sjwaking  but  slightly  visited  by  the 
annoyance  of  insect  tormentors ;  antl  especially  when  we 
further  reflect  thai  it  is  his  mercy  and  not  our  merits 
which  has  induced  him  tlms  to  overwhelm  us  with  bless- 
ings, while  other  countries  have  been  made  to  drink 
deep  of  the  cup  of  liis  fury,  we  shall  see  reason  for  an 
increased  degree  of  thankfulness  and  gratitude,  and,  in- 
stead of  rejiining,  be  well  content  with  our  lot,  though 
our  ofl^ences  have  not  wholly  Iwen  passed  over,  and  we 
have  been  *^  beaten  with  few  stripes." 

Besides  the  insects  that  seek  to  make  us  their  food, 
there  are  others,  wliicb,  although  we  are  apt  to  regard 
rhem  with  the  greatest  hori-or,  do  not  attack  us  with  this 
view,  but  usually  to  revenge  some  injury  which  they 
hflve  received,  or  apprehenil  from  tis.  Foremost  in 
th^ist  of  these  are  those  willi  four  wings,  which,  accord- 
m^'to  the  olwervation  of  Pliny  before  quoted,  carry  their 
irti^m,  an  instrument  of  revenge,  in  tlieir  tail.  These 
all  b«ong  to  the  Linncan  order  flymciivjitoa  .■  and  the 
iremcndous  nima  with  which  tliey  aiuioy  us,  are  two 
darts  fir.cr  than  a  Imir,   furnished  lui  tlicir  ouler  side  at 
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the  end  with  several  biirbs  not  visible  to  llic  naked  eye, 
and  each  moving  in  llie  groove  of  a  strong  jiiid  often 
onreil  sheiith,  fieciiiently  mlsUiken  for  llie  sting,  wliicli, 
wli«i  the  dnrts  enter  the  flesh,  usually  injects  a  drop  of 
subtle  vciiotn,  liirnishcd  fiom  a  peculiar  vessel  in  which 
it  ii  secreted,  into  the  wound,  occasioning,  especially  if 
tiie  darts  be  not  extracted,  a  considerable  tumour,  nc- 
compniiietl  by  very  acute  pain.  Many  insects  are  thus 
atnied  and  have  this  power.  Twice  I  have  l)cen  stung 
bv  an  Ichneumon;  first  by  one  with  a  concealed  sting, 
flud  afterwards  by  another  of  the  family  of  /.  Manifes- 
lilor  {Pimpla,  V.),  with  a  lery  long  exerted  sting.  I 
hat!  held  the  insect  by  its  sting,  which  It  withdrew  fiom 
between  my  fingere  with  surprising  force,  nnd  then,  as 
if  in  revenge,  stungme.  Pompihix  vialicus,  a  vespoid  In- 
sert tliat  deposits  its  eggs  in  spiders,  once,  in  this  way, 
pave  me  acute  pain.  But  the  insects  which  In  this  rc- 
^Kd  principally  attract  our  notice  by  exciting  our  fears, 
are  (he  hive-bee,  the  wasp,  and  the  hornet.  The  first  of 
ttwae,  tlic  hee,  sonietiuies  manifesto  an  niitipatliy  to  par- 
ticular individuals,  whom  It  attacks  and  wounds  without 
pnivocntion;  but  the  two  last,  though  apparently  llie 
hkM  formidable,  arc  not  so  ill-tempered  as  they  are  con- 
ceived to  be,  seUlom  molesting  those  who  do  not  first 
interfere  with  or  disturb  them.  We  lenm  fnim  Scrip- 
ture that  the  hornet  (but  whether  it  was  tlie  common 
■qtwies  is  uncertain)  was  employed  by  Providence  to 
ttrWe  out  tlie  impious  inhabitants  of  Canaan,  or  subdue 
them  under  the  hand  of  the  Israelites'. — The  effect  pro- 
iluced  by  die  sting  of  lliese  animals  is  diflercnt  in  diffe- 
rent persons.  To  some  tliey  occasion  only  a  vcrj-  slight 
•  Uuul.  vii,  30.    Joih.  iilv.  1-J, 


122  DIRECT    INJURIES    CAL'SED    BY    INSECTS. 

inconvenience  or  a  momentary  pain;  otiiers  feel  the 
smart  of  the  wounds  whicli  they  indict  for  several  days, 
and  are  thrown  into  fevers  by  them ;  and  to  some  they 
have  even  proved  fatal '.  Yet  these  insects  are  certainly, 
in  general,  but  a  trifling  eviL  They  become,  however, 
especiaJly  wasps,  a  very  seriotis  one  to  many,  from  the 
mere  dread  of  being  stung  by  Uiem,  even  Uiough  th^ 
should  not  carry  their  fears  to  the  same  length  with  the 
lady  mentioned  by  Dr.  Fairfax'',  in  the  Philosophical  | 
Tramactiom,  who  had  such  a  horror  of  them,  that  du-  < 
ring  the  season  in  which  they  abound  in  houses,  she  al>  ' 
ways  confined  herself  to  her  apartment. 

Ants  are  insects  of  this  order,  which,  though  our  in-  > 
digenous  species  may  be  regarded  as  harmless,  in  some 
countries  are  gifted  with  double  means  of  annoyance^ 
both  from  dieir  sting  and  tlieir  bite.  A  green  kind  in 
New  South  Wales  was  observed  by  Sir  Joseph  Banks 
to  inflict  a  wound  scarcely  less  painful  than  die  sting  of 
a  bee'.  AnoUier,  from  tlie  intolerable  anguish  occa- 
sioned by  its  bite,  which  resembles  thai  produced  by  w 
spark  of  fire,  and  seems  aUeiideil  by  venom,  is  called- 
the  fire-ant  Captain  Siedmaii  rehiies  tliat  this  caused 
a  whole  company  of  soldiers  to  stait  ajid  jiunp  about  as 
if  scalded  with  boiling  water  j  ajid  its  nesls  were  so  nu-  ■ 
marous  that  it  was  not  easy  to  avoid  them''.  We  are 
told  of  a  third  species,  which  emulates  the  scorpion  id 
the  malignity  of  Its  sting  or  bite '.  Knox,  in  bis  account 
of  Ceylon,  mentions  a  black  anl.  culled  by  die  natives 
Coddia,  which  he  snys  "  bites  desjicrately,  as  bad  as  if 


'■  Pkilot.  TraHi.i.  201. 

"  Sledman.  Ji.  04. 
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tman  were  burnt  by  a  coeU  of  Hrej  but  they  are  of  a 
noble  nature,  and  will  not  b^^iu  unless  you  disturb 
ihon."  The  reason  the  Ciiigbiilcse  assign  foi-  the  hor- 
tible  jtaiu  occasioned  by  their  bite  is  curious,  and  will 
terre  to  amuse  yoit.  " lormerly  these  ants  went  to 
uk  s  wife  of  the  Nm/a,  a  venomous  and  itoble  kind  of 
wiake ;  and  because  they  liad  such  a  high  spirit  to  dare 
Ui  offer  to  be  related  to  such  a  fjenerous  creature,  they 
hwl  this  virlue  bestowed  upon  theni,  that  they  sliould 
«iii);nfter  thi^  manner.  And  if  they  had  obtained  a  wife 
ofiJic  Nova,  they  should  have  had  the  privilege  to  sting 
M  as  bad  as  he'.  Sted m an' .f  story  of  a  large  ant  that 
■tripped  the  trees  of  their  leaves,  to  feed,  as  was  sup- 
posed, a  blimi  serpent  under  ground ^  is  somewhat  akin 
to  this:  OS  is  also  another,  related  to  me  by  a  friend  of 
,  of  a  species  of  Mantis,  now  in  my  cabinet,  taken 
in  one  of  the  Indian  islands  which,  according  to  the 
ttcdved  opinion  amongst  the  natives,  was  tlie  parent 
nf  all  their  serpents.  Whence,  unless  perhaps  from 
noxious  <)ualitjes,  could  iliU  iden  of  a  connexion 
between  insects   and   tliese    rejililes  be    derived?     But 

l»  ret  iim  from  tiiis  digression Madame   Merian's 

Ant  of  Visitation  will  be  considered  in  a  subsequent  let- 
but  I  cannot  here  omit  a  c ire uni stance  mentioned 
bj  Don  Felix  de  Azara,  a  late  Spanish  traveller,  who 
CoofiriBS  her  account, — lliat  these  animals  are  so  alarm- 
ing and  tremcndoiLt  in  tiieir  attacks,  that  if  tliey  enter 
>  house  in  the  night,  the  inhabilants  are  obliged  to  rise 
wthall  speed  iiiid  run  off  in  their  shirts. 

1  must  next  direii  your  atteniion  to  an  insect,  which 
p*riia[»  more  tliaji  any  other  has  in  every  age  been  an 
ohjfct  of  terror  ami  abhorrence — I  mean  tlie  redoubled 
•  l£iw\'k  (Vy™.  21.  "  SteJiuan,  ii,  Hi. 
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scorpion.  And  tliough  I  shall  not,  with  Aristotle,  td 
you  of  Persian  king's  emjiloying  annics  for  several  dajl 
in  destroyinj^  diem ;  or,  willi  Pliny,  of  countries  tltf 
they  Imvc  depoptilatetl ;  yet  my  account  will  not  be  dij 
void  of  that  species  of  interest  which  die  dreiul  of  ft 
power  to  do  lis  injury  imparts  to  any  object.  Could  yo) 
see  one  of  tlicse  ferocious  animals,  perhaps  a  foot  I 
length,  a  size  to  whicli  they  sometimes  attain,  advandi^ 
towards  you  in  their  usual  menacing  attitude,  with  i| 
claws  expanded,  nnJ  its  many-jointed  tail  turned  over  it 
head ;  were  your  heart  ever  so  stout,  I  think  you  woujj 
start  back  and  feci  a  horror  come  across  you ;  oncf 
though  you  knew  not  the  animal,  j-ou  would  concludi 
that  such  an  aspect  of  malignity  must  l>e  the  precun 
sor  of  malignant  effects.  Nor  would  you  be  mistaken,  fl 
you  will  presently  see.  This  alarming  animal,  thoufjj 
like  hymenopterous  insects  it  is  armed  with  a  sting,  is^ 
no  respect  related  to  that  order,  and  forms  the  only  gfl 
nus,  at  present  knovin,  of  the  others  tliat  is  so  armed 
Even  its  sting  is  totally  different  from  that  of  bees,  vttsfi 
and  other  Ilymenoptera,  being  more  analogous  to  tb 
venomous  tooth  of  seqients;  it  wounds  us  with  n 
barbed  darts  concealed  in  n  sheath,  but  only  with  i 
simple  incurved  mucro  terminating  an  ampullnceoa 
joint.  Two  orifices,  <.>x  according  to  some  three,  nQ 
said  to  instill  the  poison,  which,  we  are  infonned,  I 
sometunes  as  white  as  milk.  This  venom  in  oiur  Enni 
perm  si>ecies  is  seldom  attended,  except  to  minor  lu^ 
muls,  by  any  very  serious  consequences ;  yet  wlien  it  i 
communicated  by  the  scorpion  of  warmer  climates  i 
produces  more  baneful  effects.  The  sting  of  certaa 
kindi  comnioii  in  .Soutli  America  causes  fevers,  numb 
iiess  in  various  parts  of  tlic  boily,  lumoiu's  in  the  tongue 
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md  dininess  of  siglit,  which  symptoms  last  from  twenty- 
four  to  forty-eight  hours.  The  only  meaits  of  saving 
the  lives  of  our  soldiers  who  were  stung  by  them  in 
Ef.'vpi,  was  amputation.  One  siwcies  is  said  to  occasion 
maiiness;  and  ihe  black  scoq>ion,  both  of  Soulh  Ame- 
rica and  Ceylon,  frequently  inflicts  a  morlid  wound'. 
No  known  itnimal  is  more  cruel  and  ferocious  in  itsman- 
oen ;  the)'  kill  and  devour  their  oivii  young  without  pity 
IS  soi)n  as  they  are  lx)rn,  and  they  are  etjuajly  savage  to 
ibeir  fellows  when  grown  up.  Terrible  however  and  re- 
rolling  as  these  creatures  appear,  wc  arc  gravely  told 
h]  Nsiulv,  that  there  is  a  species  of  scoqiion  in  Italy 
■liich  is  dooicsticated,  and  put  lietwccn  the  sheets  to 
tod  the  beds  during  tlic  heats  of  summer''  1 ! 

imust  next  say  something  of  insects  that  annoy  us 
wldy  by  their  Jau'i.  Of  this  description  is  Soljntga 
trauoide!,  F.  (Gtikodes,  Oliv.)  which  is  related  to  the 
«9qnon,  altlioiigh  devoid  of  a  sting.  The  bite  of  this 
nim^  which  is  a  native  of  the  Cape  of  Good  Hope 
nd  cf  Russia ",  is  represciiled  to  be  of^n  fatal  both  to 
inui  fliid  beast.  Another  species  of  Solpuga  is  described 
b;  Professor  Lichtenstcin,  which,  from  the  trivial  name 
I  *!at  he  has  given  it  {falak),  may  be  supposed  to  be  as 
rmamous  as  the  former''. 

The  bite  of  one  of  tlie  centipedes  {Scohpendra  morsi- 
taa,  L.) — the  under-jaws  of  which  are  armed  with  a 
Srongclaw,  liimished  like  the  sting  of  the  scoi-jiionwiih 
*n orifce,  visible  under  a  common  lens*,  from  whidi 

•  tnioB**  r«y.  i.  01.  Gi.     Dr.  Ciarke'i   TVnw/*,  i.  IMC     At^in- 

'  haitevn'i  Anccd'itii.iSi.  Sec  on  the  subject  of  Scorpions  Aimi- 
WW.4I-fi4. 17(t-i05.  <:  Fab.  Suppi.  294.  2. 

•  Catal.  flam.  17!"".  I5I-19j.  '  Plate  VII.  Fio.  13./.  d. 
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poison  issues — is  less  tremendous  than  that  of  the  Soi^ 
ptiga  .-  but  though  not  mortal,  its  wounds  are  more  pain- 
ful ihan  those  produced  by  tlie  sting  of  ilie  acorpioas 
and  Rs  these  animals  creep  every  where,  even  into  bed^ 
they  must  be  very  annoving  in   warm   climates  wberei 
they  abound.     Dr.  Martin    Lister,    in   his    Travels,  haasj 
given  us  a  figure  of  an  insect  related  to  this  genus,  thafe; 
he  saw  in  Plumier'a  collection,  which  appears  to  hnCk 
been  eighteen  inches  in  length,  and  three  quarters  of 
inch  in  width,  having  ninety-five  legs  on  cuch  side,  the 
first  eight  of  which  are  armed  with  double  claws,  toA 
two  inches  of  the  tail  being  without  legs.     It  may  form. 
B  distinct  genus,  and  is  probably  a  native  of  South  Ame- 
rica.    Yet  even  tliis  monstrous  insect  is  nothing  to  those 
at  Cardiagena,  mentioned  by  Ulloa,  (if  indeed  we  may 
credit  his  account,  or  if  his  translator  has  not  mistaken 
his  meanuig,)  which  sometimes  exceeded  u  yard  in  lengdi 
and  five  inches  in  breadth !     The  bite  of  this  gigontie 
serpent-like  creature,  lie  telN  ns,  is  mortal,  as  well  it 
may,  if  a  timely  remedy  be  not  applied.     From  its  ey* 
lindrical  form  it  should  be  a  Julus'. 

In  this  cfllalogne  of  noxious  insects  I  must  tioA  omtt 
those  which  everj-  where  force  themselves  upon  our  no- 
tice, and  are  viewed  with  general  disguiit.  I  mean  the 
numerous  family  of  Arachne,  the  insidious  spiders.  Few 
of  these,  however,  are  really  personal  assailants  of  man. 
The  principal  is  that  which  has  given  rise  to  so  much 
discussion,  and  has  so  much  employed  the  pens  of  natu- 
ralists and  physicians — the  &mous  Tarentula  (I^i/cosa 
Taroitida,  Walck,).  The  effects  ascribed  to  its  wounds, 
and  their  wonderful  cure  supposed  to  be  wrought  by 


•  Ulloa'i  I'oiNjffF.i.  Gl. 


J 


DIRECT  IKJL'niES  CAUSED  I 


127 


music  and  dancing,  have  long  been  celebrated :  but  atler 
til  there  seems  to  have  been  more  of  fraud  than  of  tnilh 
in  the  business ;  and  the  whole  evil  appears  to  consist 
in  swelling  and  inflammation.  Dr.  Clavitio  submitted 
to  be  bitten  by  this  animal,  and  no  bad  elVects  ensued ; 
■0(1  the  Count  de  Borch,  a  Polish  noblennin,  bribed  a 
Dun  to  undergo  the  same  exjieriment,  in  whom  the 
only  result  was  a  swelling  in  the  hand,  attended  by  into- 
lerable itching.  The  fellow's  sole  remedy  was  a  bottle 
of  wine,  which  charmed  away  all  hb  pain  without  the 
lid  of  pipe  and  tabor'. 

TTiere  is  however  a  spider  (Aratiea  \S-guUata  Rossi) 
tbebite  of  which  is  said  to  be  very  dangerous,  and  even 
mortal.  Tliielwut  de  Berneaud,  in  his  Foyage  to  Elba", 
■ffirma  that  in  the  Volterraiio  he  knew  that  several  coun- 
try people  and  domestic  animals  died  in  consequence  of 
it  And  according  to  Mr.  Jackson,  a  spider,  called 
there  the  Tendnraman,  is  found  in  Marocco  which  has 
Rnomous  powers  equally  formidable.  The  bite  of  this 
intect,  which  is  about  the  size  and  colour  of  a  hornet  but 
nunder,  and  spins  a  web  so  fine  as  to  be  almost  invisi- 
ble, is  said  to  be  so  poisonous  that  the  person  bitten  sur- 
«▼»  but  a  few  hours.  In  the  cork  forests  the  sports- 
Ban,  eager  in  his  pursuit  of  game,  frequently  carries 
my  on  his  garments  this  latal  insect,  which  is  asserted 
■brays  to  make  towards  the  head  before  inflicting  its 
dtadly  wound  ^. 

I  suspect  you  will  think  this  list  long  enougli ;  and  1 
bdiere  it  includes  the  most  remarkable  insects  that  as- 
■n  ijje.  surface  of  our  bodies,  to  answer  either  the  de- 


■  Arooreiu.  217-236.    See  also  67-70. 
"  J«£k»oii'»  -ifuroirn,  second  edit. 
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manib  of  liungcr  or  tlie  stimulus  of  revenge.  Tbete  w 
Iiowever  a  tliiitl  cUiss  of  insect  nnnoycrs,  as  I  observed 
at  the  beRiniiiiig  of  lliis  letter,  whidi,  though  they  nri- 
ther  miikc  us  their  footi,  nor  attack  us  under  tlie  im- 
pulse of  fear  or  revenge-,  inctnniuotle  us  extremely  in  I 
other  ways.     These  must  now  be  ilelaileil  to  you. 

How  extremely  unpleasant  is  the  sensation  which  that 
very  minute  creature,  Thrips  physapus,  L.,  excites  in 
sultry  weather,  merely  tiy  creeping  over  our  skin !  I 
have  sometimes  found  tliis  almost  intolerable.  A  simi- 
lar  torment,  reckoned  by  UUoa  a  kind  of  Mosquito,  ia- 
fests  the  inliabitants  of  Carthngeua  in  South  America. 
They  arc  there  called  Manias  lilaacas,  and  creeping  be- 
tween ilie  tlircads  of  tlic  gauze  cm-tains  that  keep  off  the 
former  pest,  though  they  do  not  bile,  occasion  an  itdt- 
ing  that  is  dreadfully  tormenting*.  But  tlicse  are  no- 
tliing  compared  with  the  teasing  attacks  of  the  SimiUium 
replanst  Latr.,  which,  as  Linne  informs  us,  who  mis- 
n.nmed  it  a  Culcx,  is  so  incredibly  numerous  in  Lapland, 
US  entirely  to  cover  a  man's  body,  turning  a  white  drcn 
into  a  black  one,  occu|)ying  tlie  whole  atmosphere,  fiUiDi^' 
the  mouth,  nostrils,  eyes,  and  ears  of  traveUers,  and  thus*' 
preventing  respiration,  nnd  almost  choking  them.  These 
little  animals,  he  says,  do  not  bite,  but  torture  incessant- 
ly by  their  titiUation''. — In  New  South  Wales  a  small 
ant  waS'Obscrved  by  Sir  Joseph  Banks,  inhabiting  the 
roots  of  a  plant,  which  when  disturbeil  rushed  out  bf 
myriads,  and  running  over  the  uncovered  parts  of  the 

■  Ulloa,L  64.  ProlNibly  tlie  CpfaJ!,  a  white  dy  noticed  liy  Hunk. 
boldl,  i)  »ytioiiyniou9  with  this  of  Ulioa,  which  could  only  be  jw^ 
vented  from  creeping  between  the  threads  of  the  curlniaj  by  ke«^ 
ins  t*"™"  w^'-    P'ruonal  NarrnliDr,  E.  T,  v.  10". 

'■  Lack.  Lapp.  i.  308,  3O0.  FL  Lap}>.  dS2,  383.  It  appear*  how- 
ever,  from  ullicr  autbwn,  thai  thej  .lu  bile. 
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body  produced  a  sensation  of  this  kind  that  was  worse 
thnnpain. 

The  common  lioiise-tly  is  witii  us  often  sufficiently 
Sfflioying  at  the  close  of  summer;  but  we  know  notliing 
of  it  as  a  tormentor  comparetl  with  Uie  inhabitants  of 
southern  Europe. — "  I  met  (says  Artliur  Young  in  his  in- 
teresting 7)'aveis  through  France)  between  Pradelles  and 
TTiuyiz,  mulberries  and  flies  at  the  same  time ;  by  the 
tenajiies  I  mean  those  mjTiads  of  them  which  form  the 
most  disagreeable  circumstance  of  the  southern  clhnates. 
TTiey  are  the  iirst  torments  in  Spain,  Italy,  and  the  Olive 
ilistrirt  of  France :  it  is  not  that  they  bite,  sting,  or  hurt, 
but  (hey  buzz,  tease,  and  worry:  your  moutli,  eyes,  ears, 
snd  nose,  ai'e  full  of  them :  tliey  swarm  on  every  eatable, 
fruit,  sugar,  milk,  every  thing  is  attacked  by  them  in  such 
myriads,  tliat  if  tliey  are  not  incessantly  driven  away  by 
1  person  who  ha^  nothing  else  to  do,  to  eat  u  meal  is  im- 
poidble.  'riiey  are  however  caught  on  prepared  paper 
ud  other  contrivances  with  so  much  ease  and  in  such 
quantities,  tliat  were  it  not  from  negligence,  they  could 
dot  aboimd  in  such  incredible  quantities.  If  I  farmed 
in  these  countries,  I  think  I  should  manure  four  or  five 
acres  every  year  with  dead  flies. — I  have  been  much  s 
prised  that  the  late  learned  Mr.  lianner  should  thuik  it 
odd  to  find,  by  «Titers  who  treated  of  southern  climates, 
dut  driving  away  flies  was  an  object  of  unportance. 
Had  be  been  with  me  in  Spain  and  in  Langiiedoc  in 
Jnly  and  August,  he  would  have  been  very  far  fi-om 
dunking  tliere  was  any  diing  odd  in  it'." 

■  Voung'i  Travdi  in  France,  i.  398.     Thwe  flies  are  equally  W 
blewme  and  tormenting  in  Sweden.    See  Anuen .  Acad,  ii 
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Our  frieiid  Captain  Grwn,  of  the  sixth  regiment  of 
the  East  India  Company's  native  troops,  relates. to  me, 
that  in  India,  when  the  mangoes  are  ripe,  which  is  the 
hottest  part  of  the  summer,  a  very  minute  black  fly 
makes  iw  appearance,  which,  because  it  flies  in  swarms 
into  the  eyes,  is  very  troublesome,  aiid  causes  much 
pain,  is  called  there  the  eye-Jly.  At  this  season  tlie  eyes 
are  attacked  by  a  disease,  supposed  to  be  occasioned  by 
eating  the  mangoes,  but  more  probably  the  result  of  the 
irritation  produced  by  tlie  fly  in  question,  which,  how- 
ever they  admit,  carries  the  infection  from  one  person 
to  another. 

You  know  that  the  hairs  taken  from  the  pods  of  Doli- 
chos  piTtriens  and  tirens,  L.,  commonly  called  Cawhage 
and  Cmv-itch',  occasion  a  most  violent  itching,  but  per- 
haps are  not  aware  thai  those  of  the  caterpillars  of  seve- 
ral Botnbyces,  a  family  of  Moths,  will  produce  the  same 
disagreeable  effect.  One  of  these  is  the  procession  moth,  , 
{B.  procgssionea,  L.)  of  which  Reaumur  has  pven  so 
interestuig  an  account.  In  consequence  of  their  short 
stiff  hairs  sticking  in  his  skin,  after  handling  them,  he 
suflereil  extremely  for  several  days ;  and  being  ignorant 
at  Bist  of  the  cause  of  the  itching,  and  rubbing  his  eyes 
witli  his  hands,  he  broiight  on  a  swelling  of  the  eye-lids, 
so  that  he  could  scarcely  open  ihem.  Latlies  were  af- 
fected even  by  going  too  near  the  nest  of  the  animal,  and 
found  their  necks  full  of  troublesome  tumours,  occasion- 
ed by  short  hairs,  or  fragments  of  hair,  brought  by  the 

*  Conliage  has  been  adniinistcreil  with  success  as  en  anlhtlBWitkie, 
ai  hu  likewise  spun^glnts  pounded ;  the  tpicula  of  the^  substances 
denroying  the  worms.  The  liair  of  the  catefpillnri  htrc  alluded  to, 
and  perhaps  iilao  of  the  larva  of  Bomhi/x  Caja,  (the  Tigcr-Moth.)  might 
probably  be  cc|tinl1y  efficncioiis. 
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wind'.  Of  this  nature  also  is  the  famoxis  Pityocampa 
of  the  ancients,  the  moth  of  the  fir  (B.  intyocampUf  F.), 
the  hurs  of  which  are  said  to  occasion  a  very  intense 
degree  of  pain,  heat,  fever,  itching  and  restlessness.  It 
was  accounted  by  the  Romans  a  very  deleterious  poison, 
8S  is  evident  from  the  circumstance  of  the  Cornelian  law 
**  De  sicariis"  being  extended  to  persons  who  admini- 
stered Pih/ocampa**. 

Id  these  cases  the  injury  is  the  consequence  of  irrita- 
tion produced  by  the  hair  of  the  animid ;  but  there  are 
fects  on  record,  which  prove  that  the  juices  of  many  in- 
sects are  equally  deleterious,  Amoreux,  from  a  work  of 
Turner,  an  English  writer  on  cutaneous  diseases,  has 
given  the  following  remarkable  history  of  the  ill  ef- 
fects produced  by  those  of  spiders.  When  Turner  was 
a  young  practitioner,  he  was  called  to  visit  a  woman, 
whose  custom  it  was,  every  time  she  went  into  the  cellar 
with  a  candle,  to  bum  the  spiders  and  their  webs.  She 
had  often  observed,  when  she  thus  cruelly  amused  her- 
self that  the  odour  ol'  the  burning  sjiiders  had  so  much 
a&cted  her  head,  that  all  objects  seemed  to  turn  round, 
which  was  occasionally  succeeded  by  faintings,  cold 
nveats,  and  slight  vomitings :  but,  notwitiistanding  this, 
■he  found  so  much  pleasure  in  tormenting  these  poor 
uiiinals,  that  notliing  could  cure  her  of  this  madness, 
till  she  met  with  the  following  accident:  The  legs  of  one 
of  thei«  unhappy  spiders  happened  to  stick  in  the  can- 
dle, so  that  it  could  not  disengage  itself;  and,  the  body 
«  length  bursting,  the  venom  was  ejaculated  into  the 

•  R<muiii.ij.  l9l-{.  '■  Moiiffel,  185.     PUn.  Hitl.  Kal. 


eyes  and  upon  Uie  lips  of  its  perfecutrix.  In  i 
quencc  of  this,  one  of  the  former  became  inflamed,  tb« 
latter  swelled  excessively,  even  the  tongue  and  gums 
were  slightly  affected,  and  a  continual  voniitiiig  attended 
^ese  symptoms.  In  spite  of  every  remedy  the  swelUof; 
of  the  lips  continued  to  increase,  till  at  length  an  old  wo- 
man, by  the  simple  application  for  fifleen  days  ol'  tlie 
leaves  and  juice  of  plantain,  together  with  some  spider's 
web,  ran  away  with  all  the  glory  of  the  cure'.  Ulloa 
gives  us  a  remarkable  account  of  a  species  of  Acarus,  of  ■ 
fiery  red  colour,  common  in  Popayan,  called  O^a  or 
Cqt/ba,  and  usually  found  in  the  comers  of  walls  and 
among  the  herbage,  Uie  venom  of  which  is  of  such  ma- 
ligni^',  that  on  crusliiti^  the  insect,  if  any  fitU  t»i  th«  skin 
of  either  man  or  beast,  it  immediately  penetrates  into  the 
flesh,  and  causes  lai'gc  tumours,  which  ai'e  soon  succeed- 
ed by  death.  Yet,  he  further  observes,  if  it  be  crushed 
between  the  palms  of  the  hands,  which  are  usually  cal- 
lous, no  bad  consequence  ensues.  People  who  travel  along 
the  valleys  of  the  Neyba,  where  these  insects  abound, 
are  warned  by  their  Indian  attendants,  if  they  feel  any 
thing  stinging  them,  or  crawling  on  their  neck  or  face, 
not  so  much  as  to  lift  up  their  hand  to  the  place,  the  texture 
of  the  Coya  being  so  delicate  that  the  least  force  causes 
them  to  burst,  without  which  there  is  no  danger,  as  thej' 
seem  otherwise  harmless  animals.  The  traveller  points 
out  the  spot  where  he  feels  the  creature  to  one  of  his 
companions,  who,  if  it  be  a  Coya,  blows  itaway.  If  this 
account  does  not  exaggerate  Uie  deleterious  quality  of 
the  juices  of  this  insect,  it  is  the  most  venomous  animal 
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that  is  known ;  fur  he  describes  it  as  much  smaller  than  a 
bug.  The  only  remedy  to  whicli  the  natives  have  recourse 
for  preventing  the  ill  effects  arising  from  its  venom  is,  on 
the  first  appearance  of  the  swelling,  to  swing  the  patient 
aver  the  flanie  of  straw  or  long  grass,  which  they  do  with 
great  dexterity :  after  this  operation  he  is  reckoned  to  be 
out  of  dmigw. — The  poisoned  arrows  which  Indians  em- 
ploy against  their  enemies  have  been  long  celebrated. 
The  Coya  may,  in  Uic  western  world,  have  furnished 
t}>e  poison  for  this  piiqxtse.  An  author  quoted  in  Lesser 
tells  us  that  an  ant  as  big  as  a  bee  is  sometimes  used, 
and  that  the  wound  inflicted  by  weapons  tinctured  with 
their  venom  is  incurable.  Patterson  also  gives  a  recipe  by 
which  the  natives  of  the  southern  extremity  of  Africa  pre- 
psre  what  they  reckon  the  most  effectual  poison  lor  the 
pwnt  of  their  arrows.  They  mix  the  juice  of  a  species 
of  Euphorbia,  and  a  caterpillar  that  feeds  on  a  kind  of  su- 
mach [Rhtis,  L.)»  aiid  when  the  mixture  is  dried  it  is  6t 


And  now  I  tljink  you  will  allow  that  I  have  made  out 
a  tolerable  list  of  insects  that  attack  or  annoy  man's 
body  externally,  and  a  sufficiently  doleful  history  of 
them.  That  the  subject,  however,  may  be  complete,  I 
shall  next  enumerate  those  that,  not  content  with  afflict- 
ing lum  with  exterior  pain  or  evil,  whether  on  the  sur- 
fece  or  under  the  skin,  bore  into  his  flesh,  descend  even 
into  his  stomach  and  viscera;  derange  his  whole  sjstem, 
and  thus  often  occasion  his  death.  The  punitive  insecls 
here  employed  are  usually  lar^-te  of  the  various  orders, 
and  they  ai-e  the  cause  of  thai  genus  of  diseases  I  before 
noticed,  and  proposed  to  call  Scfflechiasis^ 
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I  shall  begin  my  account  with  tJie  first 
LinD^,  because  jieople  in  general  seem  not  Kware  thftt 
any  beetles  make  their  way  into  tlie  human  stomach.  Yet 
there  is  abundant  evidence,  vrliich  proves  beyond  con- 
troversy that  the  meal-worm  {TcncOrio  MolUor,  L.),  al- 
though its  usual  food  is  flour,  has  often  been  voided  both 
by  male  and  female  patients;  and  in  one  instance  is  sla-- 
ted  to  have  occasioned  deatli*.  How  these  grubs  should 
get  into  the  stomach  it  is  diflicult  to  say — perhaps  the 
eggs  may  have  been  swallowed  in  some  preparation  of 
flour.  But  that  the  animal  should  be  able  to  sustain  the 
heat  of  this  organ,  so  far  exceeding  the  temperature  to 
which  it  is  usually  accustomed,  is  the  most  extraordinary 
circumstance  of  all. — Dr.  Martin  Lister,  wlio  to  the  skill 
of  the  physician  added  the  most  |irofound  knowledge  of 
nature,  mentions  an  instance,  communicated  to  him  by 
Mr.  Jessop,  of  a  girl  who  voided  three  hexapod  larvn 
similar  to  what  are  found  in  the  carcases  of  birds*,  pro- 
bably belonging  either  to  the  genus  Dermestes,  F.,  or 
Btjrrlius,  L.:  and  in  tlie  German  Ephemci'tdes  the  case 
also  of  a  girl  is  recorded,  from  an  abscess  in  the  calf  of 
whose  leg  crept  black  worms  resembling  beetles'. 

The  lan'ffi  of  some  beetle,  as  appears  fr<Mn  the  descrii>- 
tion,  seem  to  have  been  ejected  even  from  the  lungs.  Four 
of  these,  of  which  the  largest  was  nearly  three  quarters 
of  an  inch  long,  were  discovered  in  the  mucus  expelled 
after  a  severe  fit  of  coughing  by  a  lady  afflicted  with  a 
pulmonary  disease;  and  similar  larvEc  of  a  smaller  aze 
were  once  afterwards  discharged  in  the  same  way**. 

'Tnlpius,  Obt.  ilfrrf.l.ii.c.51.l.r.f.3.  Eihnb.  Med. nnd Surg.  Jaum. 
n.  Zb.  48-48.  Derhsm,  Phi,ac.  Thed.  U/S.  iinte  b.  Lowth,  Plali». 
7"ron».ui.  1.15.         ■'/'Aifox.'/'rani.  1065.x.  391. Sliaw's/lirKfe.ii.224. 


'  yietA,  Mrd.  Sacr.  105. 


otoW-m  Medical  Review,  y.ZVi. 
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Ni>  one  would  suppose  that  caterpillars,  wliich  leed 
upon  vegetable  substances,  could  be  met  with  alive  in 
ihe  stomach;  yet  Dr.  Lister  gives  an  account  of  a  boy 
who  vomited  up  several,  which,  lit  observes,  had  sixteen 
legs'.  Tlie  eggs  perhaps  might  have  been  swallowed  in 
salad;  and,  as  vegetables  make  a  part  of  most  people's 
daily  diet,  enough  might  have  passed  into  the  stomach 
to  support  them  when  hatched. — Linne  tells  us  that  the 
caterpillar  of  a  moth  (Cramlius  pinguinalis,  F.),  common 
in  houses,  has  also  been  found  in  a  similar  situation, 
and  is  one  of  the  worst  of  our  insect  infesters. — In  a 
Teryold  tract,  whicli  gives  a  figure  ofthe  insect,  a  cater- 
pillar of  the  almost  incredible  length  of  the  middle  fin- 
ger is  said  to  have  been  voided  from  iJie  nostrils  of  a 
VDung  man  long  afflicted  with  dreadful  pains  in  his 
head''. — But  tlie  most  extraordinary  account  with  respect 
to  lepidopterous  larva:  (unless  he  has  mistaken  his  in- 
wcts)  is  given  by  Azam,  the  Spanish  traveller  before 
quoted;  who  says  that  in  South  America  there  is  a  large 
brown  mol/i,  which  deposits  its  young  in  a  kind  of  saliva 
upon  the  flesh  of  persons  who  sleep  naked ;  these  intro- 
duce themselves  under  the  skin  without  being  perceiv- 
ed, where  tliey  occasion  swelling  attended  by  inflam- 
mation and  violent  pain.  When  tiie  natives  discover  it, 
they  squeeze  out  the  larvte,  whicli  usually  amount  to  five 

But  amongst  all  tlie  orders,  none  is  more  fruitliU  in 

■  PiiltH.  Tram,  ubi  supra. 

•FulviusAngelinusctVineemius Alfiarius  df  verme  admirondo per 
*irfi  egreitn.    Ravennce  1610. 

'Kxtn,  217. 1  cannot  help  stisppetinR  this  lo  be  ■iynoimiioiii  wilh 
Ihe  tEtltiii  I{umi.m  jiexl  jncniloncl. 
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devourers  ofmon  than  the  Diptera;  and  these  are  chiefly 
to  be  found  in  the  numerous  tribe  of  the  Muscida.  The 
Gad-fly  {(Eslrtis,!..)  yon  have,  doubtless,  often  heard  of^ 
and  how  sorely  it  annoys  our  cattle  and  other  quadru- 
peds; but  I  suspect  have  no  notion  that  tJiere  is  a  species 
appropriated  to  man.  Tfae  existence,  indeed,  of  this  s}ie(dea 
seems  to  have  been  overlooked  by  entomologists  (though 
It  stands  in  Ginelin's  e<iiUon  of  the  Si/s/iina  Naturet', 
upon  the  authority  of  die  younger  Limie,)  till  Humboldt 
and  Bonpland  mentioned  it  again.  Sjieaking  of  the  low 
regions  of  the  torrid  zone,  where  the  air  is  filled  with 
those  myriads  of  mosquttos  whicii  render  uiiinliabitable s 
great  ajid  beautiful  portion  of  tlie  globe,  they  observe  that 
to  tliese  may  be  joined  die  (Estitis  Hominif,  which  de-  < 
posits  its  eggs  in  the  skin  of  man,  causing  there  jiaintid 
tumours'*.  Gmelin  says  that  it  remains  beneath  die  ^d 
of  tile  abdomen  six  mondis,  penetrating  deeper,  if  it  be 
disturbed,  and  becoming  so  dangerous  as  sometimes  to  ' 
occasion  death.  The  imago  lie  describes  as  being  of  s 
brown  colour,  and  about  the  size  of  the  common  house- 
fly; so  that  it  is  a  small  s])ecies  compared  with  tlie  rest  of 
die  genus.  Even  tlie  gad-fly  of  the  ox,  leaving  its 
proper  food,  has  been  known  to  oviposit  in  the  jaw  of  a 
woman,  and  the  bots  produced  from  the  eggs  flnally 
caused  her  death  *=. — Other  flies  also  of  various  kinds  thus 
penetrate  into  us,  either  prej-uig  upon  our  flesh,  or  get^ 
ting  into  our  intestines.  Leeuwenhoek  mentions  Uie  case 
of  a  woman  whose  leg  had  been  enlarging  with  glauduUr 
bodies  for  some  years.      Her  surgeon  gave  him  one  that 


•  Prom  Pallas  A'.  Xord.  Beyli 
'•  Ettai  mr  ia  Gregrapi.  da  PlanU 
'  Clnrk  in  Unn.  Tram,  iii,  SW.  nc 
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he  had  cut  from  it,  in  which  were  many  small  maggots : 
these  he  ted  with  flesli  till  they  assumed  the  pupa,  wlien 
tlicy  produced  a  fly  as  large  as  the  flesh-fly'. — A  patient 
of  Dr.  Ilecve  of  Norwich,  after  siiflfeiing  for  some  time 
great  pain,  was  at  last  relieved  by  voiding  a  considerable 
number  of  maggots,  which  agree  precisely  with  those 
described  by  De  Geer  as  tlie  l!tr\-Be  of  his  Musca  domes- 
liai  minor,  a  fly  which  he  sjieaks  of  as  verj*  common  in 
npsrtmeiits  **. — In  Paraguay  tlie  flesh-flies  are  said  to  be 
uncommonly  numerous  and  noxious.  Azara  relates '  thai, 
after  a  storm,  when  tlie  heat  was  excessive,  lie  was  assailed 
by  such  an  army  of  them,  thai  in  less  than  half  an  hour 
lus  clothes  were  quite  white  with  their  eggs,  so  that  he 
*nu  forced  to  scrape  Uiem  ofl'with  a  knife;  adding,  that 
he  has  knowTi  Instances  of"  persons,  who,  after  having  bled 
Ulhe  nose  in  their  sleep,  were  attacked  by  the  most  violent 
Ixad-oches ;  when  at  length  several  great  maggots,  the 
o%>ring  of  these  flies,  issuing  from  their  nostrils,  gave 
tlioii  relief. — In  Jamaica  a  large  blue  fly  buzzes  about  the 
lickintlie  last  stages  of  fever;  and  when  they  sleep  or  doze 
with  their  mouths  open,  tiie  nurses  find  it  very  difficult  to 
prevent  these  flies  from  laying  their  eggs  in  the  nose, 
mouth,  or  gums.  An  instance  is  recorded  of  a  lady  who, 
•fter  recovering  from  a  fever,  fell  a  victim  to  tlie  maggots 
tf  this  fly,  which  from  the  nose  found  their  way  through 
ihe  ot  cribriforme  into  tlie  caWty  of  the  skull,  and  after- 
*ards  into  the  brain''.  One  of  the  most  shocking  cases  of 
Secifckiasis  I  ever  met  with  is  related  in  Bell's  Weekly 

'Leeuw.  Fpiil.  Ocl,  17,  1687.       ''  Edi'ii.  Med.  end  Surg.  Juam. 
ubiHjpra.     De  Gcer.  vi.  26.  27.  '^16. 

'Lempritfc  On  lie  Diuaiti  of  the  Arniif  in  JamaU-a,  ii.  183. 


158  DinbCT  INJl'HIES  CAUSED  BY  INSECTS. 

Messenger  in  tlie  foUo-wing  words :  "  On  Tliursday,  June 
25,  died  at  Asbomby,  {Lincolnshire,)  John  Page,  a  pau- 
per belonging  to  Silk-WUloughby,  under  circumstance* 
truly  singular.  Me  being  of  a  restless  disposittuni  and 
not  choosing  to  stay  in  tlie  parish  workhouse,  was  in  the 
habit  ofstrollijig  about  the  neighbouring  villa^res,  subasl> 
ing  on  the  pittance  obtained  from  door  to  door :  the  sup- 
port he  usually  received  from  the  benevolent  was  bread 
and  meat ;  and  after  satisfying  tlie  cravings  of  nature  it 
wasliiscustomtodeposit  the  surplus  provision,  particularly 
the  meat,  betwixt  his  shirt  and  skin.  Having  a  consider- 
able portion  of  this  provision  in  store,  so  deposited,  he 
was  taken  raiiier  unwell,  and  laid  liimself  down  in  a  field 
in  the  parish  of  Scredlngton — when  from  the  licat  of  the 
season  at  that  time,  the  meat  speedily  became  putrid,  and 
was  of  course  struck  by  the  flies:  tJiese  not  only  proceed- 
ed to  devour  the  inammatepiecesof  flesh,  but  also  literal* 
ly  to  prey  upon  the  living  substance ;  and  when  tlw 
wretched  man  was  accidentally  found  by  some  of  the  in* 
habitants,  he  was  so  eaten  by  the  maggots  that  his  death 
seemed  inevitable.  Alier  clearing  away  as  well  as  they  were 
able  these  shocking  vermin,  those  who  found  Page  COD- 
reyed  him  to  Aslxtmby,  and  a  surgeon  was  itnmediatelj 
procured,  who  declared  that  his  body  was  in  such  a  state 
that  dressing  it  must  be  little  short  of  instantaneous  death; 
and  in  fact  the  man  did  survive  the  operation  but  a  few 
hours.  When  first  found,  and  again  when  examined  by  the 
surgeon,  he  presented  a  sight  loathsome  in  the  extreme; 
white  maggots  of  enomious  size  were  crawling  in  and  upon 
his  body,  which  they  hud  most  shockingly  mangled,  and 
the  removuig  of  the  external  ones  served  onlv  lo  render 
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the  sight  more  horrid'." — A  medical  friend  of  mine,  at 
Ipswich,  gave  me  tliis  winter  an  apode  larva  voided  by 
■  person  t^that  place  with  bis  urine,  which  I  aow  preser\-e 
inspirits  and  can  sliow  yoti  when  yon  visit  me.  It  appears 
to  me  to  belong  to  the  Diplera  order,  yet  iiot  to  llie  fly 
tribe  [Musctda:),  but  rather  to  the  Tipulida,  with  wliich 
however  it  does  not  seem  to  agree  so  entirely  as  to  talte 
away  all  doubt.  It  is  a  very  singular  larva,  and  I  can  " 
find  none  in  any  audior  that  I  have  hod  an  opiwrtunity 
of  consulting  which  at  all  resembles  it.  That  you  may 
know  it,  should  you  chance  to  meet  witli  it,  I  shall  here 
(l^ribe  it  Boilj/,  three  fourdis  of  on  inch  In  length,  and 
about  a  hne  in  breadth;  opaque,  of  a  pale  yellow  colour; 
cylindrical,  tapering  somewhat  at  each  extremity;  con- 
sisting of  twenty  articulations  widiout  the  head:  Head 
reddish  brown,  heartshaped,  much  smaller  than  the  fol- 
lowing joint;  armed  with  two  uuguiform  mandibles;  with 
1  biarticulate  palpus  attached  exteriorly  to  the  base  of  each. 
rhese  mandibles  appear  to  be  moved  by  a  narrow  black 
central  tendon  under  the  dorsal  skin  terminating  a  httle 
bevond  the  base  of  the  first  segment;  besides  this,  there 
are  four  others,  two  on  each  side  of  it,  die  outer  ones  di- 
terging,  much  slenderer,  and  very  short.  The  last  or  anal 
joint  of  the  body  very  minute;  exerting  two  short,  Slifonn 
Horns,  or  radier  respiratory  organs.  1  could  discover,  in 
this  animal,  no  respiratory  plates,  such  as  are  fi>und  in 
the  larvae  of  Muscidse,  nor  were  the  trachea:  visible. 
When  given  to  me,  it  was  ahve  and  extremely  active, 
writhing  itself  into  various  contortions  with  great  agihty, 
El  nioved,  like  other  dipterous  larva;,  by  means  of  its  man- 

*  In  paMing  through  thi«  parisli  last  spring,  I  inquired  of  (he  mail- 
riHchiiitn  nhethrr  he  liail  hcarrt  of  this  story;  and  he  saiii  the  fact 
*M  well  known. 
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dibles.  Upon  wetting  my  fingers  more  tlian  once,  to  take 
it  up  when  it  had  fiUlen  from  a  table  upon  which  it  was 
placed,  the  &alii)e  taste  with  which  it  was  imbued  was  so 
poweHul  Lliat  it  was  some  time  before  it  waii  dissipated  , 
from  my  mouth. — I  shall  only  mention  one  more  instance, 
because  it  is  a  singular  one.  'flic  larva  oi  Elophituspen- 
dutus,  F.,  a  fly  (jeculiarly  t'oniied  by  nature  for  inhabiting 
fluills,  has  been  found  in  the  stomach  ol'u  «-oman', 

You  will  smile  when  I  tell  you  that  I  have  met  with  the 
prescription  of  a  famous  urine-doctor,  in  which  he  recom- 
mends to  his  credulous  patient  to  take  a  certain  niunber 
o{  sow  biigs  \Kr  diem,  by  this  name  distinguishing,  as  I 
suppose,  Oiiiscits  Armadillo,  L.,  once  a  very  favourite  re- 
medy. What  effect  tliey  jiroduced  in  this  case  J  was  not 
informed;  but  the  leamefl  Bonnet  relates  diat  he  had    ' 
seen  a  certificate  of  an  BngUsh  physician,  dated  July  1763)   ^ 
stating  tliat,  some  time  before,  a  young  woman  who  had 
swallowed  diese  aniumls  alive,  as  is  usually  done,  threw 
up  a  prodigious  number  of  them  of  all  sir^s,  which  must 
have  bred  in  her  stomach". — Another  apterous  species 
appears  to  have  been  detected  in  a  still  more  remorkabje 
situation.     Hermann,  the  author  of  the  admirable  M^ 
moire  Apterolc^ique,  whose  untimely  death  is  so  much  to 
be  lamented,  informs  us  that  an  Acarus  figured  and  de- 
scribed in  his  work  {A.  marginntus,  H.)  was  observed   •[ 
by  his  artist  nmning  on  Uie  corpus  callosum  of  the  brain 
of  a  patient  in  the  military  hospital  at  Strasbourg,  wliich     I 
had  been  opened  but  a  minute  before  and  the  two  hemi-    . 
spheres  and  theiii«  maferjust  separated.     He  adds  that    | 
this  is  not  the  first  tim«  that  insecl«  have  been  fotuid  in    I 
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llie  brain.  Cornelius  Gemma,  in  liis  Cosmocrilica,  p.  2+1, 
says  that  on  dissecting  the  brain  of  a  woman  there  were 
found  in  it  abuntlnnce  of  vermicles  and  pwiaises'^. 

It  was  cu§tom»ry  in  many  countries  in  ancient  times 
to  punish  certain  malefactors  by  exposing  them  to  be  de- 
Toured  by  wild  beasts :  but  to  expose  them  to  insects  for 
the  some  purpose  was  a  refinement  in  cruelty,  whicli 
seems  to  have  been  jicculiar  to  the  despots  of  Persia. 
We  are  informed  that  the  most  severe  punishment 
unongst  the  Persians  was  tliat  of  shwtlirig  up  the  offender 
between  two  boats  of  equfd  size;  tliey  laid  him  in  one  of 
them  upon  Ids  buck,  and  covered  Iiim  with  the  other,  his 
liands,  feet,  and  head  lieing  left  bare.  His  face,  wliich 
was  placed  ftdl  in  the  sim,  they  moistened  widi  honey, 
t]ius  inviting  the  flies  and  wasps,  whicli  tormented  him 
no  less  tlian  the  swarms  of  maj^ts  that  were  bred  in  his 
excrements  and  body,  and  devoured  him  to  the  very  en- 
trails. He  was  coini>elled  to  take  ns  much  food  as  was 
Mcessary  to  supixirt  lite,  and  tlius  existeil  sometimes  for 
smral  days.  Plutarch  informs  us  that  Mithridates,  whom 
Artaxerxes  I^ingimanus  condemned  to  this  pimishment, 
li«d  seventeen  days  in  the  utmost  agony ;  and  that,  the 
tli^nnost  boat  t>cttig  taken  off  at  his  death,  they  found 
W  flesh  all  consumed,  and  myriads  of  woi^ns  gnawing 
to*  bowels ''.  Couhl  any  naturd  objects  be  made  more 
horrible  and  effectual  instruments  of  torture  than  insects 
were  in  this  most  diabohcal  invention  of  tyraimy? 

In  this  enumeration  of  evils  derived  from  insects,  I 
tnnst  not  wholly  pass  over  the  serious  and  sometimes 
fiUal  e^cts  produced  u{mii  some  persons  by  eating  honey, 

•  Mem.  Aptrroltig.  79. 

^   IWufnal  Hhloru.  iv.  70.  PA.  i"'J. 
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or  even  by  drinking  mead-  I  once  knew  a  lady  upon 
whom  these  acted  like  jxilson,  and  have  heard  of  instaocee 
in  which  death  was  the  consequence.  Sometimes,  wha 
bees  extract  tlieir  lioney  from  poisonous  plants,  such  re- 
sults have  not  been  confined  to  individuals  of  a  particular 
habit  or  constitution.  A  remarkable  proof  of  this  is  given 
by  Dr.  Barton  in  the  fifth  volume  of  TXe  American  Phi- 
losophical Tiamactions.  In  the  autumn  and  winter  of  the 
year  1790,  an  extensive  mortality  was  produced  amongst 
those  who  hud  partaken  of  the  honey  collected  in  the 
neighbourhood  of  Philadelphia.  The  attention  of  the 
American  Government  was  excited  by  the  general  di-  ' 
stress,  a  minute  inquiry  into  tlie  cause  of  the  mortali^  J 
ensued,  and  it  was  satisfactorily  ascertained  that  the  honey  1 
had  been  chieHy  extracted  from  the  flowers  of  Kalma 
latiftdia.  I 

Amongst  other  direct  injuries  occasioned  by  thes* 
creatures,  perhaps,  out  of  regard  for  the  ladles,  I  ought 
to  notice  the  alarm  which  many  of  diem  occasion  to  tb« 
loveliest  pait  of  the  creation.  When  some  females  re* 
tire  trom  society  to  avoid  a  wasp ;  otiiers  f^t  at  the 
sight  of  a  spider;  and  others,  again,  die  with  terror  if 
they  hear  a  death-watcli :  tlicse  groundless  apprehensitms 
and  superstitious  alai-ms  are  as  much  real  evils  to  tliose 
who  feel  them,  as  if  they  were  well  founded.  But  having 
already  adveited  to  this  subject,  1  shall  here  only  quote 
the  oljservation  of  a  wise  man,  that  "  Fear  is  a  betraying 
of  the  succours  that  reason  offereth  *."  The  best  remedy, 
therefore,  in  such  cases  is  going  to  reason  for  succour. 
In  a  few  instances,  indeed,  the  evil  may  take  root  in  a 

•  Wi*.!.  XTii.  li  " 
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constituUonol  defect,  for  there  seems  to  be  some  founda- 
tion for  the  tloclrine  of  natural  antipatliies:  but,  generally 
speaking,  in  consequence  of  the  increased  attention  to 
Natural  History,  the  reign  of  imaginary  evils  is  ceasing 
amongst  us,  and  what  used  to  shnke  the  stout  hearts  of 
our  superstitious  ancestors  with  anile  terrors,  is  become 
a  subject  of  interesting  inquirj'  to  then'  better  informed 
descendants,  even  of  tlie  weaker  sex. 

And  now,  my  friend,  I  flatter  myself  you  feel  disposed 
lo  own  tlie  trutli  of  my  position,  liowever  it  might  starde 
yon  at  first,  and  will  candidly  acknowledge  that  I  have 
proved  the  empire  of  these  despised  insects  over  man's 
person :  and  that,  instead  of  being  a  race  of  insignificant 
(natures,  which  we  may  safely  overlook,  as  having  no 
concern  with,  they  may,  in  the  hands  of  Divine  Provi- 
dence, and  even  of  man,  become  to  us  fearlul  instruments 
of  evil  and  of  punishment.  I  shall  next  endeavour  to 
give  you  some  ideo  of  the  indirect  injuries  which  they 
occasion  us  by  attacking  our  property,  or  interfering  witli 
our  pleasure  or  comfort — but  lliis  must  be  the  subject  of 
uwher  letter. 

I  am,  Sic. 
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INDtRCCT   injURIES. 

Having  detailed  to  you  the  direct  injuries  wliidi  w* 
suSer  from  insects,  I  am  now  to  call  your  attetitioa  to 
thdr  indirect  attacks  upon  us,  or  the  injury  which  theV 
do  our  property ;  and  under  this  view  also  you  will  owTt, 
with  the  fiiilest  conviction,  dint  diey  are  not  beings  tlist 
can  witli  prudence  or  safety  be  disregarded  or  despised. 
Our  property,  at  least  thnt  part  exposed  to  the  onuoyaiice 
of  these  creatures,  may  be  regarded  as  consisting  ofkni- 
raal  and  vegetable  productions,  and  that  in  two  sIaKs; 
wlien  tiiey  are  living,  namely,  and  ader  tliey  are  dead.  I 
shall  therefore  endeavour  to  give  you  a  sketch  of  [he  mis- 
chief which  they  occasion,  first  to  our  living  anitna!  ptO' 
perty,  llien  to  our  living  vegetable  property ;  and  lastly 
to  our  dead  iloek,  whetlier  animal  or  vegetable. 

Next  to  oiu-  own  persons,  tJie  animals  which  we  els' 
ploy  in  our  business  or  pleasures,  or  tittten  for  food,  in* 
dividually  considered,  are  die  most  valunble  port  of  vat 
possessions — and  at  certain  seasons,  hosts  of  insects  ol 
various  kinds  are  incessant  in  their  assaults  upon  mos* 
of  tliem. — To  begin  with  tlmt  noble  animal  the  Aorw-— ' 
See  him,  when  turned  out  to  his  pasture,  itnabic  to  touc'* 
a  ntorwl  of  the  bod  he  has  earned  bv  bis  labours.  He  A<^ 
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to    ()ie  sluule,  ev'hieiilly  in  <^reiil   iiiieasiness,   wheiv  he 
aimiiU  continually  stninping  Ironi  tlie  pain  protiuced  by 
tlio  insertion  of  the  weaj>ons  sheathed  in  tlie  proboscis  ot" 
n  1  iule  fly  [UtomtMys  raUUram)  before  noticed  as  attack- 
iuj^  ourselves'.  This  alights  njwn  him  sometimes  in  one 
pliice  and  sometimes  in  another,  mid  never  lets  him  rest 
while  the  claylast«. — See  him  again  when  in  hnmess  and 
truvelling.     He  Ir  bathed  in  blood  flowing  fi-om  iniiu- 
tnemhlc  woinids  made  by  the  knives  and  lancets  of  va- 
riouf  hoise-flies  (7n^7tiu,  L.),  which  assail  him  as  he 
guc«,  and  allow  him  no  respite " ;  and  consider  that  even 
this  is  nothing  to  what  he  suffers  in  other  climates  from 
'     the  same  ]»est.     In  North  America,  vntt  clouds  of  dif- 
ferent species — so  abundant  as  to  obscure  every  distant 
ol^cci,  and  so  severe  in  their  bite  as  to  merit  tlie  Hpi>ella- 
tioii  of  burning  flies— co^-er  and  torment  the  horses  to 
»iieh  a  degree  as  to  excite  compassion  even  in  the  hearts 
"f  tlic  pack-horsemen.     Some  of  them  are  nearly  as  big 
w  humble-bees;  and,  when  they  pierce  the  skin  and 
'uin?  of  the  imhappy  beast,  moke  so  large  an  orifice  that, 
^ides  wliui  tliey  suck,  the  blood  flows  down  its  neck, 
*iJes,  nnd  shoulders  in  large  drops  like  tears,  till,  to  use 
Banram's  expression,  "they  are  all  in  a  g<>re  of  blood." 
Acari  also,  both  the  dog-tjck  and  die  American  tick  he- 
lofe  mentioned,  especially  the  latter,  infest  the  horse. 
K^  affirms,  that  he  has  seen  the  under  parts  of  the 
Mj,  and  other  places  of  the  body,  so  covered  by  diem, 
^W  he  CAuld  not  introduce  the  point  of  a  knife  between 
'^fsa.    They  were  deeply  buried  in  the  flesh  i  and  in 

'  See  above,  p.  1 10.  ''  Once  iravellin);  throuirh  Conibridge- 

''"K  xith  B  brotUer  entomolo^^t  in  a  ff'i,  our  hursc  wri  in  tlie  con. 
'''it'oii  hrrt  described,  from  the  nttatk  of  Tabaitui  rHilkm,  L. 
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OIK  instance  that  lie  witiiesse<l,  itie  miserable  ( 

«as  so  exhausted  by  cuiuinual  Niictioii,  that  it  fell,  and 

afterwards  dietl  in  great  ngonies*. 

No  quadruped  is  inure  infected  by  the  fEttttis,  or  gad- 
fly, sotiieiinies  ulso  culled  the  brecse,  than  die  horse.  lu 
this  country  no  fen\:r  than  tliree  species  attack  it.  Tlie 
most  cotnmon  sort,  knowu  by  the  imine  of  the  horse-bee 
(CE.  E^ti,  Clark),  deposits  its  eggs  (which  being  covered 
with  a  slimy  substance  adhere  to  the  hairs)  on  such  parti 
of  tlie  botly  bs  the  nninitil  can  reach  with  its  tongue;  and 
Urns,  unconscious  of  witat  it  is  doing,  it  unuarily  introduce* 
into  its  own  citu<lel  the  troops  of  its  enemy. — Another 
species  {(E.  hiemmrhoidalh,  L.)  is  still  more  troublesome 
to  it,  ovipositing  upon  the  lips ;  and  in  its  endeavours  to 
efTet-'t  this,  Irom  the  excessive  titillatJon  it  occasions,  giring 
tl]e  pour  beast  the  most  distressing  uneasiness.  At  the 
sight  of  this  fly  horses  are  always  much  agitated,  tossing 
their  heads  alniut  in  the  air  to  drive  it  away;  and,  if  this 
does  not  answer,  galloping  off  to  a  distant  port  of  their 
pasture,  and,  as  tlieir  last  resource,  taking  refuge  in  the 
water,  where  the  gad-flies  never  follow  them.  We  learn 
from  Reaumur,  diat  in  France  tlie  grooms,  when  they 
observe  any  bots  (which  is  the  vulgar  name  for  the  lar\ie 
and  pupie  of  (£stri)  about  die  aims  of  a  hurse  or  in  its 
dung,  thrust  their  hand  into  the  passage  to  search  for 
more ;  but  this  seems  a  useless  precaution,  which  must 
occasion  the  animal  great  pain  to  answer  no  good  end : 
for  when  the  bots  are  passing  through  the  body,  having 
ceased  feeding,  they  can  do  no  further  injury.  In  Sweden, 
fts  De  Geer  informs  us,  they  act  much  more  senublf ; 

'  DcGwT,  vii.  158. 
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Vliosc  that  liave  tJic  cure  of  liorses  aie  accustomed  to  clean 
C  tieir  mouths  and  tliroaU  witli  a  particular  kind  of  brush, 
b^'  which  method  they  I'ree  tlicni  from  tliese  ilisogreeable 
iaunatcs  before  they  have  gol  into  iJie  stomach,  or  can  be 
^c  all  prejudicial  to  them '. 

Providence  has  doubtless  created  tlicse  animals  to  an- 
s**er  some  beneficial  purpose;  and  Mr.  Clark's  judicious 
conjectures  are  an  index  which  points  to  llie  very  kind 
oTgood  our  cattle  may  derive  from  them,  as  acting  the 
part  of  perpeliial  stimuli  or  blisters:  yet  when  they  ex- 
ceed certain  limits,  as  is  oHen  the  case  with  similar  ani- 
mals employed  for  purposes  equally  beneficial,  they  be- 
come certainly  the  causes  of  disease,  and  sometimes  of 
deatli. 

How  troublesome  and  tensing  is  that  cloud  of  flies 
{A/wra  mefrorica,  L.)  which  you  must  often  have  no- 
ticed in  your  sununer  rides,  hovering  round  the  head  atul 
neck  of  your  horse,  accompanying  him  as  l>e  goes,  and 
causing  a  perpetual  tossing  of  ihe  former'"  I — Aixl  still 
■Qore  annoying  in  Lapland,  as  we  Ivam  from  Liiine  ',  is 
the  furious  assault  ol'the  minute  horse-gnut,  (CWct  e^- 
♦"M,  L.)  which  infesti  these  beasts  in  infinite  numbers, 
nmiiing  under  tiie  mane  and  amongst  the  hair,  and 
piercing  the  skin  to  suck  their  blood. — An  insect  of  the 
"^loe  genus  is  related  to  attack  tlieiu  in  a  particular  di- 
strict in  India  in  so  tremendous  a  maimer  as  to  cause  in- 
turablc  cancers,  which  finally  destroy  them*'. — But  of 
*ll  the  insect  tormentors  of  these  useful  creatures,  tliere 
is  none  more  trying  to  them  than  the  forest-fly  Hippo- 


'  De  Geer,  vi.2fl5.  <■  Amtn.  Arad.  iii 

•  Linn.  Plar.  Lnpp.  .176.     Lack.  Lnpp.  i.  '2Xi,  334. 

*  tjfr  o/Gmeral  Thoniat,  1 66. 
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bosca  equitia,  L.).  Attaching  themselves  to  the  parts 
least  covered  with  hair,  )>articularly  under  the  belly  be- 
tween the  hind  legs,  they  irritate  the  quietest  horse,  and 
make  him  kick  so  as  often  to  hazard  the  safety  of  his 
rider  or  driver.  This  suigular  animal  runs  sideways  or 
backwards  like  a  crab ;  and,  being  furnished  with  an  un- 
asual  number  of  claws,  it  adheres  so  firmly  that  it  is  not 
easy  to  take  it  oiF;  and  even  if  you  succeed  in  this,  its 
substance  is  so  hard,  that  by  the  utmost  pressure  ciyoar 
finger  and  thumb  it  is  difficult  to  kill  it;  and  if  you  let 
it  go  with  life,  it  will  immediately  return  to  the  chaige. 
-—Amongst  the  insect  plagues  of  horses,  I  should  also 
have  enumerated  the  larva  of  Ctiradio  paraplecticusj  L., 
which  Linne  considers  as  the  cause  of  the  equine  disease^ 
called  in  Sweden,  after  the  Phellandrium  aquaticunij 
^  Sfdknt^**  had  not  the  observations  of  the  accurate  De 
Oeer  rendered  it  doubtfiil  whether  the  insect  be  at  all 
connected  with  this  malady  *• 

Another  quadruped  contributing  greatly  to  our  domes- 
tic comfort,  from  which  we  derive  a  considerable  portion 
of  our  animal  food,  and  which,  on  accomit  of  its  patient 
and  laborious  character  when  employed  in  agriculture,  is 
an  excellent  substitute  for  the  horse,  (you  will  directly 
perceive  I  am  speaking  of  the  ox,  whether  male  or  female,} 
is  also  not  exempt  from  insect  domination.  At  certain 
seasons  the  whole  terrified  herd,  with  their  tails  in  the 
air,  or  tiu*ned  upon  their  backs,  or  stifily  stretched  out 
in  the  direction  of  die  spine,  gallop  about  their  pastures, 
making  the  country  re-echo  with  their  lowings,  and  find- 
ing no  rest  till  they  get  into  the  water.     Their  appear- 

-  Linn.  //.  Scand,  1 82.    De  Gcer,  v.  227-30. 
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^wce  and  motions  are  at  this  time  so  grotesque,  clumsy, 
xuid  seemingly  unnatural,  that  we  ore  tempted  rather  to 
laugh  at  the  poor  beasts  thfui  to  pity  them,  lltough  cvU 
«3enUy  in  a  situation  of  great  terror  nnd  distress.     The 
cause  of  all  tliis  agitation  and  restlessness  is  a  small  ga^ 
flvi  {iE.  Bovis,  L.,)  less  tliau  llie  horse-bee,  the  object  of 
-which,  though  it  be  not  to  bite  lliem,  biil  merely  to  ovi- 
posit in  dieir  hides,  is  not  put  into  execution  without 
giving  them  considerable  pain.     Virgil,  in  his  Georgics, 
lias  beautifully  and  accurately  described  the  effects  of  the 
approach  and  assault  of  the  Gilstriis  upon  the  cattle.   As 
the  jmssage  has  not  been  very  correctly  tnuistuted,  I 
lihall  turn  ]>oct  on  the  i>ccasion,  and  attempt  to  give  it 
you  ill  a  new  dress. 

Tbroiigh  waiing  griH'cs  *  where  St-lo's  torrent  flows, 
And  where,  Albonio,  thy  green  Ilex  grovrs, 
Mjriails  of  injects  flutter  in  the  gloom 
((Krtrus  in  Grecrc,  AiJIus  niunM  at  Rome} 
Fierce  and  of  cruel  hum.     By  the  dire  sound 
Driven  from  the  woodt  and  shady  glens  iiround 
'Hie  universal  herds  iii  terror  fly ; 
Their  louinga  shake  the  u'oud»  and  ihube  the  sky, 
AuJ  Nemo's  uriJ  shore 

When  oxen  arc  einploycJ  ia  ogrlciiltiiie,  the  attacla  I 
of  this  fly  is  often  attended  with  great  danger,  since  they- ' 
then  become  perfectly  unmanageable ;  ond,  whetlicr  in 
liamcss  or  yoked  lo  the  plough,  will  run  directly  for- 
ward. At  the  season  when  the  CEstrus  infests  them, 
close  attention  should  be  paid,  and  their  harness  so  con- 
structed that  they  mny  easily  be  let  loose. 

i'»lt1e  pnnciiiBlty  in 
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Reaumur  has  minutely  described  the  ovipositor,  or  sin- 
gular organ  by  which  these  insects  are  enabled  to  bore  a 
round  hole  in  the  skin  ol'  llie  animal  and  deposit  their 
eggs  in  the  wound.  The  anus  of  ihe  female  is  furnished 
with  a  tube  of  a  corneous  substance,  consisting  of  four 
pieces,  which,  like  the  pieces  of  a  telescope,  are  retractile 
within  each  other.  Tlie  last  of  these  terminates  in  five 
points,  three  of  which  are  longer  than  the  others,  and 
hooked :  nlien  united  together  they  form  an  instniment 
very  much  like  an  auger  or  gimlet ;  only,  having  these 
points,  it  can  bite  with  more  effect '.  He  tliiiiks  the  in- 
fliction of  die  wound  is  not  attended  by  much  pain,  ex- 
cept where  very  sensible  nerves  are  injured,  «hen  the 
animal,  Bpi>canng  to  be  seized  with  a  kind  of  phrensj-, 
begins  to  gambol,  and  run  with  such  bwifuiess  that  no- 
tliing  can  stop  it.  From  this  semblance  of  temfxinuy 
madness  in  oxen  when  pursued  and  bored  by  the  Gr^trus, 
the  Greeks  applied  the  lerni  to  any  sudden  fit  of  fury  or 
violent  impulse  in  the  human  species,  catling  such  ebuUU 
tions  an  (Estrm^  The  female  fly  is  observed  to  be  very 
expeditious  in  ovijKisiiion.  not  more  than  a  few  seconds ; 
and  while  she  is  performing  the  O)}eration,  tlic  animal 
attempts  to  lash  Iier  off;  as  it  does  other  flies,  with  its 
tail.  ITie  circular  hole,  madebytlicau^rer  just  described, 
always  continues  o[ien,  and  increases  in  diameter  as  the 
larva  increases  in  size;  thus  enabling  it  to  receive  a  sut 
ficient  »uppl\'  ol'  air  by  means  of  iu  anal  respiratory 
plates,  which  are  usually  near  the  orifice. — But  thotigb 
these  insects  thus  torment  snd  terrify  our  cattle,  they  do 

'  PtATE  XVI.  Fiu.  3.  Mr.  Cliirk,  l.owcvcr,  i^  ofoiniilon  that  [be 
(Eitrus  does  uot  picrve  the  iktii  of  ihc  anininl,  but  only  gluo  its  cggi 
.«  Mr  Hut.  a/ U-t,ri ourf  .rfitrr  Animal,'.  \;.  4?. 
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them  no  msterial  iiijun'.  Indeed  tliey  occasion  consi- 
derable tumours  under  the  skin,  where  the  bots  reside, 
varying  in  number  from  three  or  foiu-  to  thirty  or  forty ; 
but  these  seem  unuttended  by  any  pain,  and  are  so  &r 
from  being  injurious,  that  they  are  rather  regarded  bs 
proofs  of  the  goodness  of  the  animal,  since  these  flies 
tally  Attack  young  nnd  lieahhy  subjects.  The  tanners 
also  prefer  those  hides  that  have  the  greatest  number 
of  bot-holes  in  them,  which  are  always  tlie  bcit  and 
strongest '. 

'riieStomoxys,  and  several  of  the  other  flies  before  enu- 
merated, as  well  as  the  dog  and  American  licks,  are  as  pre- 
judicial to  the  ox  as  to  the  horse.  One  species  of  Hip- 
pobosca  I  have  reason  to  believe  is  appropriated  to  them; 
yet,  since  a  single  specimen  only  has  hitherto  been  taken", 
■Hie  can  be  said  with  respect  to  iu — A  worse  pest  t^^an 
*ny  hitherto  emmierated,  is  a  minute  fly,  concerning  the 
genus  of  which  there  is  some  doubt,  Kabricius  consider- 
nig  it  as  a  Rhagiu,  (It.  coliimhasc/ietisis,)  and  Ijitreille  as 
» Smulinm  "^ ;  but  to  whatever  genns  it  may  belong,  it  is 
certainly  a  most  destructive  little  creature.  In  Servin 
»ikI  the  Uannat  it  attacks  the  cattle  in  infinite  numbers, 
pwetrales,  according  to  Faliricius,  their  gcmTulive  or- 
pns,  btit  according  to  other  accounts  their  nose  and 
"TB,  and  by  its  poisonous  bite  destroys  tliem  in  the  short 

*  Mach  or  the  inrormation  here  rollccted  U  tukcn  from  Rrouri. 
'"■  Uen.  M;  siid  Clark  in  Linn.  Trnm.  w.  S89. 

*  The  writer  of  the  preienl  letter  is  possessor  of  [hi*  >]>ccimen, 
*l>idi  he  look  on  himself  in  h  field  where  oxen  were  feeding. 
PuteV.  Fic.  1. 

'  In  the  Syitema  AnlHalnrnm  (p.  66)  Fahrictin  most  strangely 
'Muidert  this  insect  as  ^jnoDymoii*  with  Culfx  reptani,  L.  catling  it 
^nfo^i?  rrploHi,  and  droppipig  his  fiirrner  reference  to  Palln.',  Hnd 
•woiint  of  it!  ii>jiiru>ii'  |irnjicrlici. 
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space  of  four  or  five  hours.  Much  injury  was  suslained 
in  1818  finoih  this  insect  in  the  palatinate  of  Arad  in  HnDr 
gary  and  in  the  Bannat;  in  Banlack  not  fewer  than  two 
hundred  homed  cattle  perishing  from  its  attacks^  and  in 
Versetz,  five  hundred.  It  appears  towards  the  latter  end 
of  April  or  beginning  of  May  in  such  indescribable  swams 
as  to  resemble  clouds,  proceeding  as  some  think  firom 
the  region  of  Mehadia,  but  according  to  others  fnaai 
Turkey.  Its  approach  is  the  signal  tor  uni\*ersal  alarm. 
The  catde  fly  from  their  pastures;  and  the  herdsman 
hastens  bo  shut  up  his  cows  in  the  house,  or,  when  at  a 
distance  from  home,  to  kindle  fires,  the  smoke  of  whidi 
is  found  to  drive  off  this  terrible  assailant.  CX  diis  the 
catde  are  sensible,  and  as  soon  as  attacked  run  towards 
the  smoke,  and  are  generally  preserved  by  it  ^. 

Tabani  in  this  country  do  not  seem  to  annoy  our  oxen 
so  much  as  they  do  our  horses :  perhaps  for  diis  immu- 
nity they  may  be  hidebted  to  the  thickness  of  Uieir  hides ; 
but  ui  some  parts  of  Africa  insects  of  this  tribe  do  incre^ 
dible  mischie£  What  would  you  think,  should  you  be 
told  that  one  species  of  fly  drives  botli  inliabitants  and 
Uieir  catde  from  a  wliole  district?  Yet  tlie  terrible  TsaU^ 
salya  or  Zimb  of  Bruce  (and  Uie  world  seems  now  disposed 
to  give  more  credit  to  the  accounts  of  that  traveller)  has 
power  to  produce  such  an  effect  This  fly,  which  is  a 
native  of  Abyssinia,  both  from  its  habits  and  the  figure, 
apj)ears  to  belong  to  Liitreille's  genus  Pafigonia^  taken 
from  TabamiSj  L.,  and  perhaps  is  congenerous  with  the 
CEsints  of  the  Greeks  \ 

»  Fabr.  EtU.  SifMt,  Em.  i\ .  Z'Jiu  22,  Latr.  //;>/.  Xaf  &c.  xiv.  '2M. 

Lripz,  Zril,  Jul.  5,  1813,  (|uoted  in  (tcniiiirN  ^l/«^'.  der  Eut.  ii.  l8o. 

^  It  is  hv  no  nicanj  rkur  that  the  (Elstrm  of  modern  cntoiiioU><:t>t» 
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Small  as  this  insect  is,  we  must  acknowledge  the  ele- 
pliaiit,  rhinoceros,  lion  and  ti^er  vastly  his  interior. 
The  oppearance,  nay  the  very  sound  of  it  occasions 
more  trepidation,  movements  and  disorder  both  in  the 
linnian  and  brute  creation,  Uiim  whole  herds  of  the 
most  ferocious  wild  beasts  in  tenfold  greater  numbers 
thaa  Ihcy  ever  are  would  produce.  As  sooji  as  tliis'plague 
appears,  and  their  buzzing  is  heard,  all  tlie  cattle  ibr- 
sake  their  tbud,  mid  run  wildly  about  ihe  pluin  till  th^ 
tliuvorii  out  with  lutigue,  fright,  and  huugei-.  No  re- 
medy remains  for  tlie  resideuts  on  such  spots  but  to 
leai'C  the  black  earth  and  hasten  down  to  the  santb  of 
Atlwm,  ami  there  ihey  remain  while  tlje  rains  last.  Ca- 
»  ^onjTTOus  with  ihe  insects  which  the  Grceki  ilisiinguish  bj  that 
not.  Aristotte  not  only  describe*  these  as  i/cwrfi4uuh'n(//uf.  ^ni- 
m/,  I.  viii.  r.  II.)  but  »\ia  as  rumUbcd  with  a  tlrang  jirobotci*{\.  i. 
t.",),  lie  obscrvvs  likewise  that  lltey  arc  produccil  from  an  Btiinial 
ntuduiing  the  K-aleri,  in  the  vieintty  or  which  they  most  abound 
(L  viii,  c.  ?■)•  And  Miian  {HitI,  1.  vi.  c.  SH.)  gives  nearly  the  inme 
Kcoimi.  Comparing  the  Qlstnu  with  the  Myops  (synonymous  pcr- 
hapuwith  Tabaaat,  Lutr.,  except  thitt  Aristotle  ai&riqs  that  iCsIniTn: 
live  ia  wood,  I.  v.  c.  19.)  he  says,  the  CEiitnis  for  a  fly  is  one  of  the 
Iwgen;  it  has  a  stiff  and  large  sting,  (meaning  a  proboscii,}  and 
floitt  a  certain  humming  and  hnr^  sound — but  the  Myops  is  like  the 
Cynoroyia — it  hums  more  loudly  than  the  (Kstnii,  though  it  has  a 
HB^ter  «ting. 

ThCK  characten  and  circuuislBnccs  do  not  at  all  agree  with  the 
modern  (Eatru-s,  whicii,  mi  far  from  being  a  blood-sucker  fumishL'H 
wilh  attrong  proboscis,  has  scarcely  any  mouth.  Il  shun;  also  the 
Ticinily  of  water,  to  which  our  cattle  generally  fly  as  a  refuge  from 
k.  It  M!Cin>  ntore  probable  that  the  (Estrus  of  Greece  was  related 
to  Bruce's  Zimb,  represcJitcd  in  his  figure  with  a  long  proboscis, 
which  nnkcs  its  appearance  in  the  neiglil>ourhood  of  river*,  and  be- 
Inngf,  perhaps,  to  Latreille's  genus  Ptm^oiaa,  as  obccrved  alKrvc, 
(  Tbaji^bm?,  Meig.}or  to  his  Semnlriita.  Olivier,  indeed,  speaks  iif 
■he  (bnner  genus  as.  frequenting  flowers  like  ihc  liondiylli :  but  tliis 
liw  atale  1'Bbuni  do,  wbile  the  Icmalcs  arc  hu-iuui  biuod^siickcrs,  iicc 
i^atr, //«/.  .Vn(.  \iv.  ;na:  and  Gen.  liu,l.i^  Int.h.  ^-81,  ;W;. 
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mels,  and  even  eleplmats  and  rhinoceroses,  though  the 
two  last  coat  themselves  with  an  armour  of  mud,  are  at- 
tacked by  tliis  winged  assassin  and  afflicted  with  nume- 
rous tumours.  All  the  inhabitants  of  the  sea-coast  of 
Melinda  down  to  Cape  Gardcfan,  to  Saba  and  the  south 
of  the  lied  Sea,  are  obliged  in  the  beginningof  the  rainy 
seastm  to  remove  to  the  next  sand  to  prevent  all  their 
stock  of  cattle  from  being  destroyed.  This  is  no  partial 
emigration — the  inhabitants  of  all  the  countries  from  the 
mountains  of  Abyssinia  northward,  to  the  confluence  of 
the  Nile  and  Astaboras,  are  once  a  year  obliged  b) 
change  their  abode  and  seek  protection  in  the  sands  of 
Beja ;  nor  is  there  any  alternative  or  means  of  avoiding 
this,  though  a  hostile  band  were  in  the  way  capable  of 
spoiling  them  of  half  their  substance  *.  This  fly  is  truly 
a  Beelzebub'' :  and  perhaps  it  was  this,  or  some  species 
related  to  it,  that  was  the  prototj-pe  of  the  Philistine  idol 
worshiped  under  that  name  and  in  the  form  of  a  fly. 

I  must  not  conclude  this  subject  of  insects  hurtful  to 
our  cattle,  witliout  noticing  a  beetle  much  lutketl  of  by 
the  ancients  for  its  mischievous  properties  in  this  respect. 
You  will  soon  and  rightly  conjecttire  thnt  I  am  5|>eakiilg 
of  the  Baprejtis',  so  calieil  from  the  injury  which  it  has 
been  supposed  to  occasion  lo  oxen  or  kine. 

Modern  writers  have  l>ecn  much  divided  in  their  opt- 
nion  to  what  genus  this  celebrated  insect  belongs.  All 
indeed  have  regarded  it  as  of  the  Colroplcra  order ;  but 
Iiere  their  agreement  ceases.     Linn4   should  seem   to 

•  ftuce't  TrtnxU,  9vo.  ii.  315. 

*  HeK  3131  Va  UtenJl}- "  Lord-Flv."  See  8  King*, i.?;  and  Bo- 
chait.  Miemtiiic.  pa.  ii.  I.  A.  c.  9.  p.  4W. 

'  SwTi-tVwoor  fV.fmm  iSou;  and  «jB#(.  inflaimno.  M.  Latreille 
ir.-mtlatci  it  Cricc^xrvf,  but  inipropcrlv. 
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we  looked  upoD  it  as  n  species  of  tlie  genus  to  which 
ie  has  given  its  naine;  but  these,  being  timber  insects, 
JR  not  very  likely  to  be  swallowed  by  cattle  with  their 
fcni.  Geofiroy  thinks  it  to  be  a  Caiabus  or  Cicindela, 
lot  with  as  little  reason,  since  the  species  of  tliese  genera 
do  not  feed  amongst  the  lierbage ;  and  though  tJiey  are 
Mmetimes  found  running  there,  yet  their  motions  arc  so 
liifud,  that  it  is  not  very  Hkely  that  cattle  would  often 
milow  them  while  feeding. 

Latreille,  in  an  ingenious  essay  on  this  insect*, 
Mspects  it  to  belong  to  the  genus  Mrloe,  V.  i  and  as  diis 
iuis  upon  herbs,  (iVf.  I'roscaiabicus,  L.  and  M.  vioia- 
tm,  E.  B.  upon  the  Ranunculi,  so  "widely  disseminated 
JB our  pastures,]  his  opinion  seems  to  rest  upon  more  solid 
grounds  than  that  of  his  predecessors ;  but  yet  I  think  the 
in  question  rather  belongs  to  Mj/labris,  F.  and  for 
ibe  following  reason. 

In  order  rightly  to  ascertain  what  insect  this  really 
*u,  we  must  cndenvour  to  trace  it  in  the  counlrj'  in 
rtich  it  received  its  name  and  character.  This  coun- 
Ity  was  certainly  Greece  ;  and  there  such  an  animal,  re- 
nearly  its  old  name,  and  accused  of  being  the 
of  the  same  injury  to  cattle,  still  exists.  For  Belon 
■forms  us  that  on  Mount  Athos  there  is  fonnd  a  winged 
fciea  like  the  blister-beetle,  but  yellow,  larger,  and  of  a 
««ry  ofltnsive  smeli,  wluch  feeds  npon  various  plants, 
is  called  Voujwisli  by  tlie  Caloyers  or  Kfoiiks,  who 
"Kit  that  when  horses  or  other  cattle  even  feed  upon 
l«  herbs  which  the  animals  have  Kniched,  they  die  from 
KiBunniation,  and  that  it  is  an  immediate  poison  to 
ii\     This  therefore  most  probably  was  the  Bupres- 

»»«ilrt  rfk  .l/if««;«.-X'  Am..  .V*  \i.  p.  U'9. 

t»«-.T8/ii,w   dr  plHMurt  SinguIariU;    /yc.  1,  i.  c.   45.  n.   73   of 

'wlyilioniuSLrJ'PiPl.hBniiks'sLibri.n. 
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Us  of  the  Greek  writers ;  and  as  Pliny  usually  comjMli 
from  them,  it  may  be  regarded  as  his  also,  which  1 
telLi  us  was  a  caustic  insect  and  prepared  in  the  swm 
manner  as  the  blister-beetle'.  He  further  observes  tl 
it  was  scarce  in  Italy.  The  Greek  insect  of  Mount  Atli 
M.  Latreille  supposes  to  be  a  Mylabris,  and  in  ihii 
agree  wiUi  liini ;  mid  tlierefore  tliis  is  the  proper  gea 
to  wliich  the  original  Greek  Biiprestis,  tlie  true  ty|M^ 
the  msect  in  (question,  ought  to  be  referred,  and  i 
Mel(>e.  ■; 

Whetlicr  tins  animal  be  really  guilty  to  tlie  extenti 
which  it  is  accused,  admits  of  considerable  doubt ;  | 
as  I  liavc  not  the  means  of  ascerutining  this,  I  shall  lef 
the  question  for  others  who  arc  better  informe^j 
decide.  •! 

But,  of  all  our  cattle  none  are  more  valuable  sutl  |i 
portnnt  to  us  than  ourjloch ;  lo  them  we  look  not  <i 
fur  a  princi))ul  part  of  our  food,  but  also  for  clotbl 
and  even  light.  Tliick  ns  is  tlicir  coat  of  wool,  it  i$ 
not  shield  tlicm  from  the  attack  of  all-subduing  insed| 
on  the  contrary  it  afibi-ds  a  comfoHnble  shelter  to  (Hie| 
tlieir  enemies  of  this  class,  regarded  by  Linii^  "^  *  4 
cics  of  Hippobosca,  but  properly  sc[)ni'iited  from  thnt|| 
nus  by  I^treiUc  under  ilie  usuiie  ol'  Mchphagm.  H 
is  commonly  called  the  sliee)i-luusc.  and  vi  so  tenaoM 
of  life,  that  we  ore  told  by  Ray  it  will  exist  in  a  flap 
twelve  months  allcr  it  is  shorn,  and  Its  excrements  are  si 
to  give  a  green  tinge  to  the  wool  very  difficult  to  be  di 
charged. — Vou  have  doubtless  often  observed  in  I 
heat  of  the  day  the  sheep  shaking  their  heads  and  stil 
ing  tlie  ground  violently  witli  llicir  fore  feet;  orniRot 
away  and  getting  into  ruts,  dry  dusty  spots  or  gnt 
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|nU,  wliere  crowtJing  together  tliey  hold  Iheir  noses  close 
10  the  ground.  The  object  of  all  these  actions  and 
inoTements  is  to  keep  the  gad-fly  nppropriated  to  them 
[(E,  Oi'/i,  L.]  from  getting  at  their  nostrils,  on  the  inner 
nargin  of  which  they  lay  tlieir  eggs,  from  whence  the 
maggots  make  tlieir  way  into  the  head,  feeding  in  tlie 
maxillnry  and  frontal  sinuses  on  the  mucilage  there  pro- 
duced. When  full-grown,  they  fall  tlirougli  the  nostrils 
to  the  ground  and  assume  tlie  piipji,  Wliether  the  ani- 
mal suffers  much  pain  from  these  troublesome  assailants 
it  not  ascertained.  Sometimes  the  maggots  make  their 
vay  even  into  the  brain.  I  have  been  iufoiTned  by  n 
very  accurate  and  intelligent  fiicnd,  that,  on  o}>ening  the 
head  of  one  of  his  sheep  which  died  in  consequence  of  a 
Tmigo,  tliree  maggots  were  found  in  it  in  a  line  just 
above  die  eyes,  and  that  behind  tlieni  there  was  a  blad- 
der of  water. — Perhaps  you  ore  not  aware  diat  the  bots 
W  are  speaking  of,  or  rather  diose  in  die  head  of  goats, 
lave  been  prescribed  as  a  remedy  for  llie  epilepsy,  and 
that  firom  the  triiMxl  of  Delphos,  Yet  so  we  are  told  on 
the  authority  of  Alexander  Trallien.  Whether  Demo- 
crates,  who  consulted  the  oracle,  was  em-ed  by  lliis  re- 
medy does  not  appear ;  die  story  shows  however  that  the 
vere  aware  of  the  station  of  these  larvse. — Tlie 
saying  tliat  a  whimsical  person  is  maggott/,  or 
iios  got  Maggots  in  his  hcail,  iierliaps  arose  fioni  the 
fresks  the  sheep  have  been  observed  to  exhibit  when  in- 
fested by  dieir  bots. — The  flesh-fly  is  also  a  great  an- 
noyance to  the  fleecy  tribe,  especially  in  fenny  comitries ; 
and  if  constant  attention  he  not  paid  them,  they  arc  soon 
devoured  by  its  insatiable  larvae.  In  Lincolnsliire,  the 
principal  profit  of  the  druggists  is  derived  from  the  sale 
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of  n  mercurial  ointmuiit  used  to  ilestroy  llieiii, — ^In 
picnl_  countries  the  sheep  frequently  suffer  from  th 
Bosman  relates  tlinl  when  in  Guinea,  if  one  of  his 
attacked  by  them  in  tlie  night,  which  olien  happened,  S% 
was  invRriubly  destroyed,  mid  was  so  expeditiously  d^J— 
voured  timt  in  the  mnrning  only  the  skeletot]  would  l>^i 
lea. 

Of  our  domestic  animals  the  least  Infested  by  ii 
I  mean  as  to  tJie  number  of  species  that  attack  it,  is  tlkA 
swine.     With  the  exception  of  its  louse,  which  seems 
annoy  it  principally  by  exciting  a  violent  itching,  itiiB 
exposed  to  scarcely  nny  oilier  pluguc  of  this  class,  anles 
we  may  suppose  that  it  is  the  biting  of  flies,  which  in  he 
weather  drives  it  to  "  its  wallowing  in  the  mire." 

Uiwler  this  head  ne  may  include  the  ilcrr  tribe,  far 
though  often  wild,  tlio.'^e  kept  in  parks  may  strictly  b 
deemed  domestic ;  antl  the  rein-deer  is  (juite  as  much  si 
to  the  Laplander,  as  our  oxen  and  kine  are  to  us.  W« 
learn  from  Reaumur  that  the  fallow-deer  is  subject  toth^l 
attack  of  two  species  of  gad-fly:  one,  which,  like  that  o^ 
the  ox,  deposits  its  eggs  in  an  orifice  it  makes  in  the 
skin  of  the  animal,  and  so  produces  tumours;  and  an-* 
other  in  imitation  of  that  of  the  sheep,  ov-ipositing  in 
such  a  manner  that  its  larvie  when  hatched  can  makes 
their  way  into  the  heail,  where  they  take  tlieir  statioD  in 
a  cavity  near  the  pharynx.  He  relates  a  curious  notion 
of  the  hunters  witli  resjiect  to  these  two  species.  Ckui- 
cdving  them  both  to  be  the  same,  they  imagine  that 
they  mine  for  themselves  a  painful  path  under  the  skin 
to  the  root  of  the  honis ;  wiiiili  is  their  common  rendez- 
vous from  all  parts  of  tlie  body ;  where,  by  uniting  their 
labours   and  gnamng  indefaligably,  they  occasion  the 
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umual  casting  of  these  ornaiiientnl  ns  well  as  powerful 
arms.  ThU  tbhlc,  improbable  and  ridiculous  as  it  1% 
has  had  the  sanction  of  grave  authorities'. — The  CEstri 
list  mentioned  inhabit,  in  considerable  numbers,  two 
Aeshy  bags  as-  big  as  a  hen's  egg,  and  of  a  similar  shape, 
near  the  root  of  tlie  tongue.  Keaumur  took  between 
aiwy  and  seventy  bets  from  one  of  them,  and  even  then 
some  luul  escaped.  What  other  puqjose  these  two  re- 
markable ptirses  are  intended  to  answer,  it  is  not  easy  to 
«njecture.  He  supposes  that  tlie  parent  fly  must  enter 
Ihe  nostrils  of  the  deer,  and  pass  down  the  air  passages 
to  oviposit  in  them :  but  probably  such  a  maiiasu\-re  is 
nimecessarv,  since  there  seems  no  reason,  supposing  the 
^gs  to  be  laid  in  the  nostrils,  why  the  larva  when 
hatched  cannot  itself  make  its  way  down  to  the  above 
station,  as  easily  as  that  of  the  sheep  into  the  maxillary 
sinuses.  Or,  which  perhaps  is  more  likely,  when  the 
Vumal  draws  in  the  air,  tlie  eggs  or  lan-te  may  be  car- 
Hal  down  willi  it,  in  both  cases,  to  the  place  assigned  to 
Oiem  by  Providence''. 

No  animal,  however,  is  so  cruelly  tormented  by  CEstri 
*s  the  rein~decr ,-  for  besides  one  synonymous  apparently 
*ith  this  of  the  deer  {(E.  nasalis,  L.)  from  which  they 
endeavour  to  relieve  tlicmselves  by  snorting  and  blow- 
ing', they  have  a  second   which  produces  bots  under 

'  Rcauin.  r.  C!l.  XHclioiuiairf  de  TrevtHLr.  article  Ceif. 
'  For  the  account  of  the  (Estnii,  of  the  deer,  sec  Reaum.  v.  67-77- 
*  Uim.  Lacii.  I'Bpp.  ii.  45,  In  tlic  passage  here  referrod  to,  Linoi 
qwaks  of  two  i^cies  of  (Estrus,  though  Che  mode  of  eipression  in- 
dicsiet  that  he  consiJcred  them  as  ihe  same.  One  wai  ^E'.  natalit 
boa  which  they  freed  themselves  by  snorting,  Arc,  the  other  (E, 
TmanSiMcb  formed  the  pustules  lo  their  backs.  In  Si/it,  Xel.  909. 
3.  he  itranj^lj'  obtervei  under  the  former  species,  "  Habilal  in  equo- 
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llic!r  skill ;  not  ini|in>bii1)ly  llic  sntne  s]>ei'ics  thnt  in  a 
siiniltir  way  attacks  tliu  latter,  as  I  have  stnletl  obnvv. 
We  have  htard  tlmt  tlie  viiccine  disease  is  derived  from 
the  cow  and  tlie  liur.se,  uiid  the  sniall-pox  is  said  tn  have 
originated  in  the  heels  of  the  etunel :  but  neldier  tlic  in- 
genious Dr.  Jenner  nor  any  other  writer  on  this  subject 
has  iitfomied  lu  tliat  die  rein-deer  is  subject  lo  ilte  dis- 
temper last  named ;  yet  Linnc  qttotes  llie  learned  work 
of  a  Swedish  physician  on  Si/philis,  who  gravely  (pvci 
this  OS  a  tact' ! !  The  inociJator,  in  trudi,  is  Uiegad-flvt 
the  tumoitrs  it  causes  are  die  pustules,  and  its  larvae  ite 
the  pus. — It  is  astonishing  how  dreadhilly  tliese  poor 
animals  in  hot  weadier  lu^  terrified  und  injured  bj 
tliem :  ten  of  dicse  flies  will  put  a  herd  of  five  hundred 
into  die  greatest  a^talion.  They  cannot  stand  still  ■ 
minule,  no  not  a  moment,  without  changing  their  pos- 
ture, puffing  and  blowing,  sneezing  and  siiorting>  stamp- 
ing and  tussiiig  cunlinufdly;  every  individual  trem- 
bling and  pusliing  its  ncighlmur  about.  T1ie  ovipositor 
of  tliis  fly  is  similar  to  that  of  the  ox-hreesc,  consisting 
of  several  tubular  joints  which  slip  into  each  other;  and 
therefore  Liiind  was  probably  mistaken  in  supponng 
that  it  lays  its  eggs  upon  the  sktn  of  the  animal,  and  tfatt 
tlie  bot,  when  it  itp[>eiirs,  eats  its  way  through  it** :  there 
can  be  little  doubt  (or  else  wliat  is  Uie  use  of  such  on  ap> 
paratus?)  tliat  it  bores  a  hole  in  the  skin  and  there  de- 
posits the  <^g^'  About  the  beginning  of  July  the  rein- 
deer sheds  its  hair,  which  tlien  stands  erect — at  this  time 
tlie  fly  is  tdwuys  fluttering  about  it,  and  takes  its  c^ipor- 
luiiity  to  oviposiu  The  liots  remain  under  the  sida 
rum  fiitice,  per  onrci  iotruni ! "  conibuniling  protMbly  (E.  vtUrmu 
of  Mr.  Clark  with  the  true  (E.  natalit. 

'  La<^.  Lapp.  i.  380.  "■  Flor.  Lapp.  79. 


0irougli  the  whole  whiter,  ami  grow  to  the  size  of  an 
icoTo.  Six  oi'  eight  of  these  are  often  to  he  foitnd  in  a 
angle  Tein-<lcer  lliat  has  only  seen  one  winter ;  and  these 
K>  emaciate  ihem,  that  frequently  one  lliird  of  thuirn  um- 
ber perish  in  consequence.  Even  those  that  are  full 
grown  suffer  greatly  I'rom  this  hisect.  The  fly  follows 
tbe  animals  over  precipices,  valleys,  the  snow-covered 
mountains,  and  even  the  highest  alps;  towliich  in  order 
to  avoid  it  they  often  fly  with  great  swiftness  in  a  direc- 
lion  contrary  to  Uic  wind.  By  tliis  constant  agitation 
uxl  endeavour  to  escape  fi'om  the  attack  of  tlieir  enemy 
lliey  are  kept  from  eating  during  the  day,  standing  al- 
ways upon  the  watch,  with  erect  ears  and  attentive  eyes, 
liai  Oiey  may  ohserve  whether  it  comes  near  them". 
The  rem-tlcer  are  teased  also  by  a  peculiar  species  of 
Tabanus  (T.  tarandinus,  L.)  which,  by  a  singular  in- 
stinct, instead  of  their  skin,  makes  its  incbion  in  their 
Iwnis  when  lender. 

Our  dogs,  the  faithful  guardians  of  our  other  domestic 
animals  and  possessions,  the  attached  companions  of  our 
*aiks,  and  instruments  of  many  of  our  pleasures  and 
amusements,  cannot  defend  themselves  from  insect  an- 
•^oyance.  They  have  their  [Teculiar  louse,  and  tlie  flea 
Sucks  their  blood  in  common  witli  that  of  tlieir  master : 
>■«!  must  also  oflen  have  noticed  how  much  ihey  sufier 
&0!n  the  dog-Uck,  which,  when  once  it  has  fixed  itself 
•ntheu-  flesh,  will  in  a  short  time,  from  the  size  of  a  pin's 
liad,  so  swell  itself  out  by  gorging  their  blood,  that  it 
*i!!  equal  m  dimensions  what  is  called  the  tick-bean.  In 
^e  West  Indies  these  ticks,  or  one  like  them,  get  into 
^  ears  and  head  of  the  dogs,  and  so  annoy  them  and 
*  Linn,  Floy.  Lnp/K  :17!). 
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wear  them  oat  that  they  either  die  or  are  obliged  to  I 
kiUed>. 

S(Hne  of  the  most  esteemed  dainties  of  our  tables  m 
supplied  fix>m  such  of  the  winged  part  of  the  creadon  i 
we  have  domesticated.  These  also  have  a  louse  (Ni 
mus,  HemL)  appropriated  to  them,  and  the  gorgeous  pe 
cock  is  infested  by  one  of  extraordinary  dimensions  ai 
singular  form^.  Pigeons,  in  additipn,  dien  swarm  wi] 
the  bed-bug,  which  makes  it  advisable  never  to  ha^ 
their  lockers  fixed  to  a  dwelling-house.  In  th^  jou^ 
if  your  curiosity  urges  you  to  examine  them,  you  mi 
find  the  larva  <^  the  flea,  which  in  its  perfect  state  oAi 
swarms  in  poultry. 

Amongst  our  most  valuable  domestic  animals  I  sha 
be  very  unjust  and  ungrateful,  if  I  do  not  enumera 
tliose  industrious  litde  creatures  the  bees^  Srom  wh» 
incessant  labours  and  heaven-taught  art  we  derive  d 
two  precious  productions  of  honey  and  wax.  They  aik 
are  infested  by  numerous  insect-enemies,  some  of  whic 
attack  the  bees  themselves,  while  others  despoil  thasi  < 
their  treasures. — They  have  parasites  of  a  peculiar  g 
nus,  although  at  present  regarded  as  belonging  to  Ped 
cuius  ^,  and  mites  {Acarus  gymnoptero7'umj  L.)  are  fin 

*  Mr.  Kittoe.  ^  Plate  V.  Fig.  3. 

* MeliUophaguSt  Mus.  Kirby.  See  Motu  Ap.  AngL  iL  168.  I  co| 
the  following  memorandum  respecting  M.  Me/Uiw  from  my  commo 
place-book.  May  7,  1812.  On  the  flowers  of  Ficaria,  Taraxaca 
and  Bellis,  I  found  a  great  number  of  this  insect,  which  seemed  c 
tremely  restless,  running  here  and  there  over  the  flowers,  and  or 
each  other,  with  great  swiftness  mounting  the  anthers,  and  sometiai 
lifting  themselves  up  above  them,  as  if  looking  for  something.  Oi 
or  two  of  them  leaped  upon  my  himil.  Near  one  of  these  floiwen 
found  a  small  Melitta,  upon  which  some  of  these  creatiu'^s  were  bu 
sucking  the  poor  animal,  so  that  it  scrincd  unable  to  fly  away.  Wh< 
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qviently  injurious  to  tlieni.     That  universal  plunderer 
tlk«  wasp,  and  his  formidable  congener  tlie  liomet,  often 
s^ize  and  devour  them,  sometimes  ripping  open  their  body 
t«»  come  at  the  honey,  and  at  olliers  carrjiiig  off  that 
p^rt  in  which  it  Is  situated.     The  furmer  frequently  take 
[Possession  of  a  hive,  having  eitlier  destroyed  or  driven 
at^way  its  inhabitants,  and  consume  all  the  honey  it  con- 
t^kins.     Nay  there  are  certain  idlers  of  their  own  species, 
c^led  by  apiarists  corsair-bees,  which  plunder  the  hives 
of  the  industrious. — From  the  curious  account  which 
,L>atreille  bos  given  us  of  Pkilantkus  apivonis,  a.  wasp-likf 
"isect,  it  np)}ears  that  great  havoc  is  made  by  it  of  the 
unsuspecting  workers,  which  it  seizes  wliile  intent  upon 
tH«ir  daily  labours,  and  carries  off  to  feed  its  young'. 
Ajiolher  insect,  wliich  one  would  not  have  sus))ectcd  of 
oiarauding  propensities,  must  here  be  introduced.  Kuhn 
"iforms  us,  tliat  long  ago  (in   1799)  some  monks  who 
*tept  bees,  observing  that  they  mncle  an  unusual  noise, 
lifted  up  die  hive,  when  an  animal  flew  out,  which  to 
*lieir  great  surprise  no  doubt,  for  they  at  first  took  it  liir 
•  bat,  proved  lo  be  the  deadi's-head  hawk-moUi  {SpAittx 
^iiropos,  L.),  already  celebrated  as  the  innocent  cause 
<»f  alarm*;  and  he  remembers  that  several,  some  j'ears 
uefore,  had  beenfomiddead  in  the  bee-houses'.    M.  Hu- 
ber,  also,  in  1804  discovered  that  it  had  made  its  way 
Uito  his  hives  and   those  of  his  vicinity,  and  had  rob- 
bed them  of  their  honey.     In  Africa  we  are  told  it  has 
the  same  propensity ;  which  tlie  Hottentots  observing, 

duHoced  from  the  egg,  I  imagine  they  get  on  the  lop  of  theie  flower* 
to  attach  themselves  to  any  Melitta  that  may  alight  on  ihem,  or 
«  MiiBciently  near  for  them  to  leap  on  it,     K. 
Ulrrille,  Hill,  da  Fourmi.,  307-^.  ■■  See  above,  p.  M. 

Xalurfortrher  Sck.  xvi,  74. 
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in  order  to  monopolize  the  honey  of  the  wild  bees,  have 
persuaded  tlie  colonbits  tliat  it  inflicts  a  mortal  wound'. 
This  moth  has  the  faculty  of  emitting  a  remnrkable 
sound,  wliich  he  supposes  miiy  produce  an  cflect  upon 
the  bees  of  a  hive  somewhat  similar  to  that  caused  by 
the  voice  of  tlicir  queen,  which  as  soon  as  uttered  strikes 
them  motionless,  and  thus  it  may  be  enabled  to  commit 
with  impunity  such  devastation  in  the  midst  of  myrincis 
of  armed  bands".  The  krvte  of  three  species  of  moth 
{Totirix  Cereatia,  F.,  Tinea  MelloticUa,  F.,  and  TinM 
sociella,  F.)  exhibit  equal  hardihood  with  eqiisl  impiinitY> 
They  indeed  pass  the  whole  of  tlieir  initiatory  state  in 
the  midst  of  the  combs.  Yet  in  spite  of  the  stings  of  the 
bees  of  ft  whole  republic,  they  continue  tlieir  depreda- 
tions unmolested,  sheltering  themselves  in  tubes  made 
of  grains  of  wax,  and  lined  with  silken  tapestry,  spun 
and  wove  by  themselves,  which  the  bees  (however  dis- 
posed they  may  be  to  revenge  the  mischief  which  they 
do  them,  by  devouring,  what  to  all  other  animals  would 
be  indigestible,  their  wax,)  are  unable  to  penetrate, 
TTiese  larvie  are  sometimes  so  numerous  in  a  hive,  and 
commit  such  extensive  ravages,  as  to  force  the  poor  bees 
to  desert  it  and  seek  anotlier  habitation. 

I  shall  not  delay  you  longer  upon  this  subject  by  de> 
tiuling  what  toiW  animals  safkv  from  insects,  further  than 
by  observing  that  tlie  two  creatures  of  this  description 
in  which  we  are  rather  interested,  the  hare  nn<l  the  rai- 
fiiV,  do  not  escape  their  attack.  Tlie  hare  in  Lapland  is 
more  tormented  by  die  gnats  than  any  other  quadruped. 


'  Quoted  from  Campbell')  Trairli 
leriy  Renm/fif  July  18l:i.  .113. 
'  Huber.  Pref.  xi-\i!i_ 
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To  avoid  this  pest  it  is  obliged  to  leave  the  cover  of  the 
woods  in  full  day,  and  seek  the  plains :  hence  the  hun- 
ters say,  that  of  three  litters  which  a  hare  produces 
ill  a  year,  the  first  dies  by  the  coid,  the  second  by  gnats, 
and  only  the  third  escapes  and  coiq^  to  maturity'. — We 
learn  from  tlie  ingenious  Mr.  Clark,  tliat  the  American 
rabbit  and  hare  are  infested  by  the  largest  species  of 
(Estrus"  yet  discovered ;  and  our  domestic  rabbits  some- 
limes  swarm  with  the  bed-bug.  This  was  tiie  case  with 
some  kept  by  two  young  gentlemen  at  my  house  last 
summer  to  such  a  degree,  that  I  found  it  necessary  to 
have  them  killed. 

Nor  are  the  »nAn6iV(7»/so/'?Aen'a/«'s  sheltered  by  Uieir 
(Peculiar  element  from  these  universal  assailants.  The 
larrie  of  Dytisci  fixing  themselves  l)y  their  suctorious 
■^landibles  to.the  botly  of  jfsA,  doubtless  destroy  an  infi- 
nite number  of  the  young  fry  of  our  ponds.  Some  spe- 
cies of  salmon  (Salmo  Fario,  L.}  are  the  food  of  an  ani- 
■na]  which  Linne  has  arranged  mider  Pediculus ;  and 
probably  many  others  of  the  finny  tribes  may,  like  the 
Wrds,  have  their  peculiar  parasites.  Even  shflUfisk  do 
iM*t  escape,  for  the  Nympkon  grossipes,  Latr,  enters  the 
shell  of  the  muscle  and  devours  its  inhabitant. 

lam,  &c 

•  De  Geer,  ii.  S3. 

^  Considered  by  Mr.  CInrk  as  a  new  genus,  which  he  has  named 
^"Ifrtira,  and  of  which  he  liaii  described  three  species.  Eitni/  on 
I'k  S^trfHorin,  J^c.  p.  63.  f.  8./  24-20. 
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INJURIES  CAUSED  BY mSECT& 


INDinECT  rNJURlES  CONTINUED, 

Having  endeavoured  to  giveyou  some  idea  of  the  mod^ 
in  which  insects  establish  and  inainiiun  their  empire  over 
man  and  his  train  of  dependent  animals,  I  shall  next  call 
your  attention  to  his  living  vegetable  possessions,  whether 
the  produce  of  the  forest,  tlie  6eld,  or  the  garden ;  whether 
necessary  to  him  for  his  support,  convenient  tor  his  u»e, 
or  ministering  to  his  comfort,  pleasure  and  delight;— 
snd  here  you  will  find  these  IJtUe  creatures  as  busily  en- 
gaged in  itie  work  of  mischief  as  ever,  destroying  what 
is  necessary,  deranging  what  is  convenient,  marring  wiut 
iahiwMlifiil,  and  turning  what  should  give  us  pleasure  into 
an  object  of  disgust. 

Ixft  us  begin  with  the  produce  of  our  yfWrfs. — Bread  i§ 
called  "  iJie  staff  of  life : "  yet  should  divine  Providence  in 
anger  be  pleased  to  give  the  rein  to  tlie  various  insects  -4 
which,  in  the  different  stages  of  its  growth,  attack  the  ^ 
plant  prodiu-ing  it,  how  quickly  would  this  staff  be  bro--^ 
ken  I  From  the  moment  that  wheat  begins  to  emerge  fram^ri 
the  soil,  to  the  lime  when  it  is  carried  into  the  bam,  it  is*!| 
exposed  to  their  ravages.  One  of  its  earliest  assailants  in^i 
this  toiiniry  is  thai  of  which  Mr.  Walford  h»s  given  na*| 
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account  in  the  Linncan  Transactions,  taking  it  for  the 
w-ire- worm;  but,  as  Mr.  Marsham  observed,  not  correctly ; 
it  being  probably  the  larva  of  some  coleopterous  insect, 
perhaps  of  one  of  the  numerous  tribe  of  Slaphiflinid<B 
'^'Hich  are  not  universally  carnivorous.  This  animal  was 
discovered  to  infest  the  wheat  in  ils  earliest  stage  ofgrowtli 
>ftcr  v^etation  had  commencett;  and  tliere  was  reason 
to  believe  tliat  it  began  even  with  the  grain  itself.  It  eats 
'nto  the  young  plant  about  an  inch  below  the  surface,  de- 
''ouring  the  central  ]>ftrt;  and  thus,  vegetation  being  stop- 
ped, it  dies.  Out  of  fifty  acres  sowii  with  this  grain  in  1  li02, 
ten  had  been  destroyed  by  the  grub  in  question  so  early 
'^s  October', — Other  prednceuiis  Coleoplera  will  also  at- 
'^ck  yoiing  com.  This  is  done  by  the  larvii  of  Caiabus 
S'ihbtti,  F.  {CgibbosiiSi  E.  B.,  HarpaltiSy  Latr.),  particu- 
'»ji4y  with  respect  to  wheat.  In  the  spring  of  1813  not 
*ess  than  twelve  German  hides  {Mitf'cn),  equal  to  two  hun- 
dred and  thirty  English  acres,  were  destroyed  by  it  in  the 
*^nton  of  Seebiirg,  near  Hulie  in  Germany;  and  Germar 
txrho  with  other  members  of  the  Society  of  Natural  His- 
*-^rv,  at  that  place,  ascertained  the  fuel,)  subjects  tliat  it 
^vas  the  same  insect,  described  by  Cooli,  an  Itiiliun  audior, 
"^vhich  caused  great  destruction  in  Up|>er  Italy  in  1776. — 
i^ot  only  is  the  larva,  which  probably  lives  in  that  Gtate 
Vhrec  years,  thus  injurious;  but,  what  one  would  not  have 
Expected,  the  iierfect  lieetle  itself  attacks  the  grain  when 
in  tlic  ear,  clambering  up  the  steins  at  night  in  vast  num- 
fxTS  to  get  at  it. — Along  with  the  larvic  of  this  insect  were 
ibunil,  ill  the  proportion  of  about  one-fourth,  those  of 
nnothcr  beetle  {JV/c/u/ttff//v«  M/yfronj/j,  I'.),  which  seemed 
to  contribute  to  the  mischief". 

■  IAhh.  Trail,  ix.  lofi-GI.       "■  UcrinHi'.  .I/ng.  rfo  KnI.  i,  MO. 


i 


16S  INblltECiT  INJURIES  CAUSED  IIV  INSECTS. 

Mr.  Markwick  h&s  given  us  the  history  ufa  fiy  that  at- 
tacks wheat  in  alater  period  of  its  growtli,  which,  if  it  be  not 
indeed  ihe  same,  appears  to  bt  nearly  related  to  the  Musca 
Pumilionis  of  Bierkander  *,  accused  l>y  hini  of  being  ex-    « 
tremeiy  injurious  to  rye  iJi  the  spring.     Our  insect  was   j 
discovered  on  the  first  sown  wheats  early  in  ihat  season,    , 
making  its  lodgement  in  the  very  heait  of  the  principal    , 
stem  jmt  above  the  root,  which  stem  il  invariably  dcstioy- 
«]«  giving  tlie  crop  at  lirat  a  most  unproinising  apjiear- 
noce,  so  lliat  there  seemed  scarcely  a  hope  of  any  produce,    {i 
But  it  proved  in  this  and  other  inataiices  that  year  (1791)    ■ 
that  the  plant,  instead  of  being  injiu'ed,  derived  great  be-    i' 
nefit  from  this  circumstance;  for,  the  main  stem  peribh-   . 
uig,  the  root  {which  was  not  hurt)  ihiew  out  fresh  shoots   h 
ou  every  side,  so  as  to  yield  a  mure  abundant  crop  than   I 
in  other  fields  where  die  insect  had  not  been  busy.  These 
flies  therefore  seem  to  belong  to  our  insect  beneiiictors; 
and  I  should  not  have  intioduced  them  here,  had  it  not   i 
been  probable  that  in  some  instances  later  in  the  spring 
they  may  attack  the  lateral  shoots  of  the  wheat,  mid  so  be  J| 
injurious.     It  is  also  not  unlikely  diat  the  new  progeny,  | 
which  is  disclosed  ui  May,  may  ovi|X)sil  in  barley  or  some  n 
other  spring  com,  whicli  would  bring  the  next  generation   I 
out  ui  time  for  tlic  wheat  sown  in   tlie  autumn. — These  , 
flies  are  amongst  tiie  last,  and,  in  some  seasons,  the  most 
numerous,  iJial  take  blieiter  in  llie  windows  of  our  apart-  i 
ments  when  die  first  frosts  indicate  die  approach  of  winter, 
previous  to  their  becoming  torpid  during  that  season. 
When  this  hide  animal  was  first  observed  in  England,  it  j 

•  -<rf.S'/«-M.I778.3.ii.  Il.and4.ii.4.  Mnraham  in  Zinn.  2>ww.  [ 
ii.  79.  Tliii  insect  [irobablj  belongs  to  LatrcilleN  genii*  Afmiliut,  wtJ  < 
seems  retiiteil  to  Masilitu  arewlta,  Grn.  ('nut.  *  Int.  n.  XiJ. 
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created  no  small  alarm  amongstagriculturists  test  it  should 
prove  to  be  llie  Hessian  Jty,  so  iiotoi'ious  for  its  depreda- 
tions in  Nortli  America;  but  Mr.  Marsham,  by  tracing 
out  the  species,  proveil  the  alarm  to  be  unfounded  *.  That 
there  was  sullicieiit  cause  for  apprehension,  should  it  have 
so  tumcti  out,  what  1  have  formerly  stated  concerning  the 
Wter  insect,  and  the  additional  facts  which  I  shall  now 
adduce,  will  amply  show. 

The  ravages  of  tlie  animal  just  alluded  to,  which  was 
first  noticed  in  1 776,  and  received  its  name  from  an  er- 
roneous idea  that  it  was  carried  by  the  Hessian  troops  in 
their  straw  from  Germany,  were  at  one  time  so  universal 
as  to  threaten,  where  it  ajipeareii,  the  total  abolidon  of 
the  culture  of  wheat;  though,  by  recent  accounts,  the  in- 
\\uy  which  it  now  uccasions  is  much  less  than  at  first.  It 
coitmiences  its  depredations  In  autumn,  as  soon  as  the 
plant  b^;ins  to  apjjear  abuve  ground,  when  it  devours 
tlte  leaf  and  stem  with  equal  voracity  luitil  stopped  by 
ihe  frost.     When  tlie  return  of  spring  brings  a  milder 
■emperature  the  fly  appears  again,  and  deposits  its  eggs 
"•  Uie  heart  of  the  main  stems,  which  it  perforates  and 
»o  weakens,  that  when  the  ear  begins  to  grow  heavy,  and 
■^  about  to  go  into  the  milky  state,  they  break  down  and 
perish.  All  the  crops,  as  far  as  it  extended  its  flight,  fell 
^Hfore  Uiis  ravager.  It  first  sliowcd  itself  in  Long  Island, 
from  whence  it  proceeded  inland  at  about  the  rate  of  fit- 
I**!!  or  twenty  miles  annually,  and  by  the  year  1 789  had 
■Cached  200  miles  fi-om  its  original  station.     I  must  ob- 
serve, however,  that  some  accoimts  state  its  progress  at 
fTM  to  have  been  very  slow,  at  the  rate  only  of  seven 
wiles  per  annum,  and  ttie  dama^'  inconsiderable:  and 
■  J.im.  Tram.  a.  76-80. 
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that  Uie  wlieat  crops  were  not  materially  injured  by  iC3 
before  the  year  1 788.  Though  these  insect  hordes  tra-^ 
verse  such  a  tract  of  country  in  tlie  course  of  the  yeAr,« 
their  flights  are  not  more  than  five  or  six  feet  at  a  time.^ 
Nothing  intercepts  them  in  their  destructive  career,  nei— • 
ther  mount^ns  nor  the  broadest  rivers.  They  were  seena 
to  cross  the  Delaware  like  a  cluud.  The  numbers  of  this 
fly  were  so  great,  tJiat  in  wheat-harvest  tlie  houses  swann-« 
ed  with  them  to  the  extreme  annoyance  of  the  inhabitants^ 
They  filled  every  plate  or  vessel  that  was  in  usej  omfl 
6ve  hundred  were  counted  in  a  single  glass  tumbler  ex-^ 
jjosed  to  them  a  few  minutes  with  a  little  lieer  in  it'.       • 

America  suffers  also  in  its  wheat  and  maize  from  tha 
attack  of  nil  insect  of  a  different  order;  which,  for  wbaHl 
reason  I  know  not,  is  called  the  chintz-bug-fiy.  It  ap-^ 
pears  to  be  apterous,  and  is  said  in  scent  and  colour  to  re-«ii 
Bunble  the  l)ed-bug.  They  travel  in  immense  columns  froitai 
field  to  field,  like  locusts  destroying  every  tiling  as  thejj 
proceed ;  but  their  injuries  are  confined  to  the  states  soutl4 
of  the  40tli  degree  of  north  latitude''.  From  this  bccouum^ 
the  depredator  here  noticed  shoidd  belong  to  the  tribe  0i4 
Cimicidtc ,-  but  it  seems  very  difficidl  to  conceive  bow  uri 
insect  that  lives  by  suction,  and  has  no  mandibles,  con)(3 
destroy  these  plants  so  totally. 

When  the  wheat  blossoms,  another  marauder,  to  wlucM 
Mr.  Marsham  first  called  the  attention  of  the  public,  teked 
its  turn  to  make  an  attack  upon  it,  under  the  form  of  aiM 
orange-coloured  gnat,  which,  introducing  iu  long  retrac- 
tile ovipositor  into  the  centre  of  the  corolla,  there  deposit^ 
its  ^gs.     lliese  being  hatched,  tlie  larvie,  perhaps  ht^ 


'  Emi/rtopad.  Brilann.  riii,  489-9  J. 
•  Yoimg'f  Aiuio/t  ••/  Agricalliiir,  xi.  4 
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esllng  the  pollen,  prevent  the  impregnation  of  t)ie  grain, 

wad  so  in  some  seasons  destroy  the  twenlielli  part  of  the 

crop'. 

One  would  think,  when  laid  up  in  the  bam  or  in  the 

granary,  that  wheat  would  be  secure  from  injury ;  but 
even  there  the  weevil  {Calandra granaria,  F.},  in  its  imago 
as  -well  as  in  its  larva  state,  devours  it ;  and  sometimes  this 
pest  becomes  so  in 6 nitdy  numerous,  tliat  a  sensible  man, 
engaged  in  the  brewing  trade,  once  told  me,  speaking  per- 
haps rather  hj-jrerboHcally,  that  they  collected  and  destroy- 
ed them  by  bushels ;  and  no  wonder,  for  a  single  j)air  of 
these  destroyers  mayproduce  in  one  year  above  6000  de- 
scendants.— There  are  three  other  insects  that  attack  the 
stored  wheat,  which  are  more  injurious  to  It  than  even  the 
weeviL  One  is  a  minute  species  of  motli,{Ti«eagjan*^, 
F.,)  happily  not  much  if  at  all  kjiowii  in  tliis  country;of 
*hich  Leeuwenhoek  has  given  u.s  a  full  history  under  the 
flame  of  the  wolf.  Another  is  a  species  of  the  same  genus, 
•t  present  not  named,  which,  as  we  are  infonned  by  Du 
Hamel,  at  one  time  committed  dreadful  ravages  in  the 
Province  of  Angoumois  in  France.  Thetliird  is  Ti-ogosita 
*^etraboide!t,  F.,  a  kind  of  beetle,  the  grub  of  which  called 
^adeUe,  Olivier  tells  us,  did  more  daniage  to  the  housed 
gr^n  in  the  southern  provinces  of  France  than  either  the 
^leevil  or  the  wolf. — Here  I  may  just  mention  a  few 
other  insects  which  devour  grains  that  are  tlie  food  of  man, 
Concerning  which  I  have  collected  no  other  facts.  The 
Hce-weevil  {Calandra  On/za,  F.)  is  very  injurious  to  the 
Aiseful  grain  aAer  which  it  is  named,  as  is  likewise  another 

■  Ttpula  Trilici,  K.,bclopgiiig  to  Lau-ciUc'sgenusCKiifoDiyia.  Mar- 
•hini  an<l  Kirhv  in  Li«H.  Tram.  iij.  242.^,  iv.  ^5J9.  v.  90-1 10, 


•  Otiv.  ti.  II.  10.  3-4. 
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small  licelle,  Li/ctus  dmlaliis,  F. ;  and  an  Indian  j 
calW  in  the  co\xn\.ryJoharre,  wliicliappears  to  t)c  a  species 
of  Holcu^  or  Milium,  is  tlie  appropriate  Toofl  of  another 
species  of  Calaiidra',  winch  1  found  abundant  in  it. 

Rije,  in  this  island,  is  an  article  of  less  importance  than 
wheat;  but  in  some  parts  of  tlie  continent  it  fomis  a  prin- 
cipal portion  of  tlie  hread-com.  Providence  has  also  ap- 
pointed the  insect  means  of  causing  a  scarcity  of  this  spe- 
cies of  food.  The  fly  befQTe  noUced  {Musca  Pumilionis) 
introduces  its  eggs  into  the  heart  of  the  sliooLs  of  rye,  und 
occasions  so  many  to  jierLsh,  that  from  eigltt  to  fourteen 
are  lost  in  a  sijuare  oftwofeet. — A  small  moth  also  (Pr/ralit 
Sccalis,  F.)  which  eats  the  culm  of  this  plant  williin  tlic 
vagina,  thus  destroys  many  ears".  In  common  with  wheal 
and  barley  it  also  suffers  from  Leenweidioek's  wolf  and 
the  wecviL 

Barley  likewise,  another  of  our  most  valuable  grains, 
hasse^'eral  insect  Joes.  The  gelatinous  larva  ol"  asaw-^y 
( Tcnthredo,  L.)  preys  upon  tlie  upjwr  surface  of  the  leaves, 
and  so  occasions  tlieiii  to  wither.  Mtaca  Hordei  of  Bier- 
kiuidei'  also  assails  tlie  plant.  A  tenth  part  of  the  produce 
of  this  grain,  Linnc  aSfinTis,  is  annually  destroj-cd  in  Swe- 
den by  another  fly,  not  yet  discovered  in  Britain,  {Mtora 
Frit,  I*,)  whicli  does  tlie  mischief  by  getting  into  the  e«r. 
—A  small  sjiecies  of  moth  described  by  Reaumur,  thou^i 
not  nanieil  l)y  Linni',  which  may  be  colled  Tiru-a  Hordei, 
devours  the  grain  when  laid  up  in  the  granary.  This  fly 
(kposits  several  eggs,  perhaps  twenty  or  thirty,  on  a  si^ 

■  CurcuTio  tnldfcm,  Ent.  Sril. 

*  Mimluuii  ill  Linii.  Tram.  ii.  HO.  Di-  Ciutf  imticM  llic injury  dpoc 
tiT  thiiifl)  I'lrjc,  iiii-JoWnc-  llial  f-trure  it  haJ  bwD  ■llribuieil  I" 
rn»f .  ii.  68. 
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gttf  gmin;  but  as  one  grain  only  is  Lobe  the  jvittion  of  imc 
larva,  die}'  disiMirse  wiien  hatched,  each  selecting  one  (or 
\tse\f,  whid)  it  enters  from  without  nt  a  place  more  tender 
fitan  ilie  rest; — and  this  single  grHiiifumisltesa  suBicieiit 
atipplyof  fowl  to  sup|>ort  tlie  caterpillar  till  it  is  reailyto 
n^nime  the  pupa.  Concealed  within  this  contracted  ha- 
bitation, the  little  animal  does  nothing  that  may  betray  it 
to  ilie  wntchfid  eye  of  man,  not  even  ejectinj^  its  exo«- 
nients  from  its  hnbilntioii;  so  tltat  tliere  may  be  millions 
*iiiiin  a.  heap  of  corn,  where  you  would  not  suspect  there 
^■as  one'. 

I  have  not  observed  that  otits  suffer  trom  insects,  except 
from  the  universal  subterranean  destroyer  of  the  grasses, 
the  wire-worm,  of  which  I  shall  give  you  a  more  full  ac- 
count hereafter;  and  occasionally  troni  an  Aphis.  'Ilieonlj 
inportam  grain  that  now  remains  unnoticed  is  the  n(o/=c  «■ 
Indian  corn.  Besides  the  chiiuz-bug-fly,  a  little  beetle" 
(,I*Anlcria  corntitn,  Lati'.)  aj^enrs  to  devour  it;  and  it  has 
probably  oilier  unreconled  enemies.  The  Guinea  com 
of  America{Ho/CTsiici7/(w),  as  weli  as  other  kinds  of  grain, 
•s,  according  to  Abbott,  often  mncli  injured  by  the  l.irva  trf" 
a  moth  {Nocttiafrugijycrda,  Smith),  whidi  feeds  iii>oji  tlic 
oiain  shoot'. 

Next  to  grain  pulse  is  useful  to  us  botli  when  cidtirated 
^W  our  gardens  and  in  our  fields,  Peas  and  beans,  which 
'^*>in  so  material  a  part  of  the  produce  of  tlie  liirni,  arc  exr- 
P'ised  to  the  attack  of  a  numerous  host  of  insect  depi«- 
^^ators;  indeed  the  fomer,  on  account  of  their  ravages,  is 
^t\£  of  the  most  nnceiTaiu  of  our  crops.     The  animals 

'  ArL  Stoelik.  1730. 139.    Reaumur,  it.  480,  Ac, 

'  Thij  insect  was  taken  in  mai*e  by  Mr.  S|,arsh;ill  oFNoniirli. 

■-'iiniih'5Ali1>ott's7ji(f(V>o/G™r»io.  IDI. 
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from  which  id  this  country  both  these  plai 
are  \he  Apliides,cotn\noa\ycaiieii\eaf-\icv,  but  which  pn 
perly  should  be  denominated  plant-lice. — As  ahnost  evei 
animal  has  its  peculiar  louse,  so  has  almost  every  plant  V 
peculiar  plant-louse ;  aod,  next  to  locusts,  these  are  lb 
great^t  enemies  of  the  vegetable  world,  and  like  them  aa 
sometimes  so  numerous  as  to  darken  tlie  air'.  The  mu 
tiphcation  of  these  little  creatures  is  infinite  and  almn 
incredible.  Providence  lias  endued  them  with  privilt^ 
promoting  fecundit}',  which  no  otlier  insects  possess:  i 
one  time  of  the  year  they  are  viviparous,  at  another  ovipi 
rous;  and,  what  is  most  remarkable  and  without  par&Ue 
the  sexual  intercourse  of  one  original  pair  ser\'es  for  ■ 
the  generations  which  proceed  from  the  female  for  a  wboii 
succeeding  year.  Reaumur  has  proved  that  ui  five  gem 
rations  one  Aphis  may  be  the  progenitor  of  5,904,900,00 
descendants;  and  it  is  supposed  tliat  in  one  year  tfaei 
may  be  twenty  generations",  lliis  astonisbuig  fbcundil 
exceeds  diat  of  any  known  animal;  and  we  cannot  wonda 
that  a  creature  so  prolihc  should  be  ))roportionably  inji 
rious :  some  species,  however,  seem  more  so  than  other: 
Those  that  attack  wheat,  oats,  and  barley,  of  which  thea 
are  more  kinds  than  one,  seldom  multiply  so  fast  as  to  I 
very  noxious  to  tliose  plants ;  while  those  which  attafl 
pulse  spread  so  rapidly,  and  lake  such  entire  possessioii 
that  tlie  crop  is  greatly  injured,  and  sometimes  destroy* 
by  them.  This  was  the  case  with  resjwct  to  peas  in  tl 
year  1810,  when  the  produce  was  nut  much  more  than  tl 

•  I  u;  thU  upon  the  authoritv  of  Mr.  Wolnough  of  FToll«ley(tM 
of  BoytoD)  in  SuBblk,  an  intelligent  Bgricullurist,  and  > 
le  obsercer  of  naliire. 
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wedsowD;  and  manyfarmers  turned  their  swine  inio  their 
pea-fields,  not  thinking  diem  woith  Imrvesting.  The  da- 
mage ill  this  instance  wns  caused  solely  by  the  Aphis,  and 
«M  universal  dioiighout  the  kingdom,  so  tliat  a  sufficient 
siijiply  for  tlie  navy  could  not  be  obtained.  The  earlier 
peas  are  sown,  the  better  chance  they  stand  of  escaping, 
<t  least  in  part,  the  effects  of  tliis  vegetable  Phthiriasis. 
—Beans  are  also  often  great  sufferers  from  another  spe- 
cies of  plant-louse,  in  some  districts  from  its  black  colour 
oiled  the  Collier,  which  begins  at  tlie  top  of  the  plant, 
and  go  keeps  multiplying  downwards.  The  best  remedy 
•n  this  case,  which  also  tends  to  set  the  beans  wgll,  and 
improves  both  their  quality  and  quantity',  is  to  top  them 
»S80onasdie  Aphides  begin  to  appear,  and  carrj'ing  away 
the  tops  to  bum  or  bury  them, — In  a  late  stage  of  growth 
great  havoc  is  often  made  in  peas  by  the  grub  of  a.  small 
beetle  [Bruchiis  granarhts,  L,,)  which  will  sometimes  lay 
■n  egg  in  every  pea  of  a  pod,  and  thus  destroy  it. — Some- 
thingsimilar  I  have  been  told  (I  suspect  it  is  a  short-snout- 
*d  Weevil)  occasionally  injures  beans,  Inthiscountry,how- 
crer,  the  mischief  caused  by  the  Bnichus  is  seldom  very 
Eerious;  but  in  North  America  another  species  [B.  Pisi,  L.) 
ia  most  alarmingly  destructive,  its  ravages  being  at  one 
tiine  so  tuiiversnl  as  to  put  an  end  in  some  places  to 
the  cultivation  of  that  favourite  pulse.  No  wonder  then 
Wat  Kalm  should  have  been  thrown  into  such  a  trepida- 
tioti  upon  discovering  -iome  of  these  pestilent  insects  just 
"^closed  in  a  parcel  of  peas  he  had  brought  fi-om  that 
**iiniiy,  lest  he  should  be  the  instrument  of  introducing 
••^  fetal  an  evil  into  his  beloved  Sweden'.  In  tlie  year  1780 

■  Kuim's  Trnrrl,,  i,  173. 
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nn  alarm  was  spread  En  some  parts  of  France,  Uiatpec^ 
liatl  been  poisoned  by  eating  womi-ealeii  j>eas ;  and  the 
were  forbidden  by  authority  lo  be  exjwsed  for  sale  in  tfa 
market:  but  the  fears  of  the  public  were  soon  remo\-e 
by  the  examination  of  some  scientific  men,  who  tbun 
the  cause  ol'  the  injury  to  be  tlie  insect  of  which  I  am  not 
speaking*.  Anotlier  sjiecies  of  Bruclius  {B.  pcctinicomh 
L.)  devours  the  peas  in  China  and  Barbarj'.  A  legumi 
nous  seed,  mucli  used  when  boiled  as  food  for  horses  i 
India,  known  to  Europeans  by  tlie  name  of  Gram,  but  i; 
the  Tamiil  dialect  called  Kvloo,  and  by  die  Moors  Cool/m 
is  the  appropriate  food  of  a  fourth  kind  of  Bruchus,  n 
lated  to  tlie  last,  but  h  aving  the  antenna;,  which  in  the  mol 
are  pectinated,  much  shorter  than  the  body.  It  is,  pel 
haps,  B.  sntleilatis,  F.  A  parcel  of  this  seed**  given  n 
by  Captain  Grwn  was  full  of  this  insect,  se^-cral  grains  cca 
taining  two.  Molina,  in  his  History  oi'  Chih,  tells  m  ■■ 
a  beetle,  which  he  names  Lwatius  Pilims,  that  infests  tS 
beans  in  that  country; — a  circumstance  quite  ntvariam 
witli  the  habits  of  liie  Lucaniilte,  which  all  )»rey  upon  VM 
ber.  This  insect  was  probably  a  Phaleria,  Latr.,  in  wliS 
genus  tlie  mandibles  are  protruded  from  the  head  l^ 
those  of  Lucanus;auclones{>ecies,aswchavc  secnabo^' 
feeds  upon  maize. 

Great  profits  are  sometimes  derived  by  fanners  fiN 
thdr  crops  o(  clover-seed :  but  this  does  not  hi^ipea  v* 
often;  for  a  small  weevil,  {Aju'on  Jlavifcjiioraltm,)  wl»J 
abounds  every  where  at  almost  all  times  of  the  year,  fe^ 
upon  the  seed  of  the  purple  clover,  and  in  most  seas*^ 

■  Amoreux,  289, 

'  I  have  railed  pinnts  from  this  seed,  whitli  iipi>rnr  from  the  ft»I»* 
lo  belong  eilher  to  Phaseolut  or  Dotichoi. 
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tloes  the  crop  considerable  ilanijige;  so  lliiit  a  plant  of  the 
fitirosl  uppeamnce  will,  in  consequence  oKlhe  voracity  of 
this  litile  enemy,  produce  scnrcely  any  thing.  Another 
s|»ecies  I^ApionJiavipcs)  infests  the  Dutch  or  white  ciorer  ■. 
V\t^  young  plants  of  purple  clover,  when  jiLst  sprung,  are 
ofteii,  as  Mr.  Joseph  Slickney  pointed  out  to  me,  much 
"»jiired  by  the  same  liitle  jumping  beetles  {Halika,  F.) 
^hat  attack  the  turnips. 

But  not  only,  if  let  loose  to  the  woik  of  deitniction, 

''^iglil  insects  annilillate  our  grnin  and  pulse;  they  would 

*lso  deprive  the  eurih  of  that  beautiful  green  carpet  which 

noM:  «)\ers  it,  and  is  so  agreeable  and  so  refreshing  to  the 

^ight     Wiien  yon  see  a  large  tract  of  lnii<1  lying  fellow, 

**  is  sometimes  the  cose  in  open  districts  with  no  inter- 

*'«ni«g  patches  of  venture,  liow  unpleasant  nnd  uncom- 

"••^abie  is  it  to  your  eye!  What  then  would  l>e  yoursen- 

**tions,  were  the  whole  face  of  the  earth  bqre,  and  not 

'"*ssed  by  Flora?  But  such  a  state  of  things  would  soon 

'«ke  place,  if  to  punish  us,  or  to  teach  us  thankfulness  to 

•"e  great  Arbiter  of  our  fate,  the  insects  that  feed   upon ' 

the  grnss  of  our  pastures  were  lo  become  as  generally  nu- 

''^erous  as  they  are  occasionally  jwrmiited  to  do.  One  of 

the  worst  of  these  ravagers  is  the  grub  of  the  common 

*^*>ckchafer  {Melohntha  vulgaris,  i".)"  This  insect,  which 

's  fiouud  to  remain  in  the  lan-a  state  four  j-ears,  sometimes 

destroys  whole  acres  of  grass,  as  I  can  aver  from  my  own 

**h»ervation.    It  undermines  the  richest  meadows,  and  so 

loosens  the  turf  that  it  will  roll  up  as  if  cut  with  ft  turfing- 

"Pade.     These  grubs  did  so  much  injury  about  seventy 

"    ilMkwick.   Marshaiii  and   Lehn>aiiii  in  Li"«.  7'n'»..  vi.  U3.— 
*  Kirt>y  in  ditto,  ix.  37.  i^.  u.  19.  iR*. 
„  -  Platk  XVII.  Fi.i.  H. 

^°»-    I.  N 
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years  ago  to  a  poor  farmer  near  Norwich,  On 
of  that  city,  out  of  compassion,  allowed  liim  25/.,  and  the 
man  and  his  servant  declared  that  he  had  gathered  eighty 
bushels  of  the  beetle '.  In  the  year  1 785  many  provinces 
of  France  were  so  ravaged  by  them,  that  a  premium  was 
offered  by  the  government  for  tlie  best  mode  of  destroying 
them.  They  do  not  confme  tliemselves  to  grass,  but  eat 
also  tlic  roou  of  corn;  and  it  is  to  feast  upon  this  grub 
more  particularly  tliat  the  rooks  follow  the  plough. 

The  larva  nlso  of  another  species  of  this  genus  {Melo- 
tontka  pulveruleitta,  F.)  is  extremely  destructive  in  moist 
meadows,  rooting  under  tlie  herbage,  so  that,  the  soil  be- 
coming louse,  the  grass  soon  withers  and  dies.  Swine  are 
very  fond  of  these  grubs,  and  will  devour  vast  numbers 
of  them,  and  the  rooks  lend  their  assistance. 

Amongst  the  Lepitfoptcra;  the  greatest  enemy  of  our 
pastures  is  tiic  Bomlyx  Graminis,  F.,  which,  however,  is 
said  not  to  touch  the  fuxtad  grass.  In  the  years  1740^ 
17*1. 17+2,  1748,  174-9,  they  multiplied  so  prodigiously 
and  committed  such  ravages  in  many  provinces  of  Sweden^ 
that  the  meadows  became  c)uite  white  and  dry  as  if  a  fire 
had  passed  over  them''.  This  destructive  insect,  thougb 
found  in  tliis  country-,  is  luckily  scarce  amongst  us;  but 
our  nortliern  neighbours  appear  occasionally  to  have  suf- 
fered greatly  from  it.  In  1759,  and  again  in  1802,  the 
high  sheep  fanns  in  Tweedale  were  dreadfully  infested 
by  a  caterpillar,  which  was  probably  the  larva  of  this  motli; 
spots  of  a  mile  square  were  totally  covered  by  them,  and 
the  grass  de^'oured  to  the  root'. 

Most  of  the  insects  1  have  hiilierto  meiitioned  attack 


•PAifM.2VoM.l741. 581. 
'  Firmer;  Af,fg.  in.  AgJ. 


■Deneer,ii..HI.  1.«n^n.  Acad.m.:iji. 
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our  crops  partially,  confining  themselves  to  one  or  two 
kintls  only;   but  there  are  some  species  which  extend 
their  ravages  indiiTerently  to  all.     Of  this  description  is 
the    PkalcEna  Jrwnentalis,  L.,  which  moth,  Pallas  tells 
us,     is  an  almost  universal  pest  in  the  government  of 
Kasan  in  Russia,  often  eating  the  greater  jmrt  of  tlie 
spring  corn  to  the  root ».     To  this  we  are  fortunately 
stmtigers;  but  anotlier,  weU  known  by  the  name  of  the 
^'""e-worm,  causes  annually  a  large  diminution  of  the 
P^'oduce  of  our  fields,  destroying  indiscriminately  wheat, 
rye»  oats,  and  grasj. ".     This  ijisect,  which  has  its  name 
*Pparendy  from  its  slender  form,  and  uncommon  hard- 
ness and  toughness,  is  die  grub  of  a  beetle  termed  by 
■*— uine  Elaler  Uneatus,  but  by  Bierkander,  to  whom  we 
**^   indebted  for  its  history,  E.  Segetis',  which  name  is 
'^Oiw  generally  adopted.      The  ingenious   Mr.    Paul  of 
^*«r-ston  in  Norfolk,  (well  known  as  the  inventor  of  a 
"^^chine  to  entrap  the  turnip-beetle,  which  may  be  ap- 
t*l»edby  collectors  with  great  advantage  to  general  pur- 
t***ses,)  has  also  succeeded  in  tracing  this  insect  from  the 
'^^^■a  to  the  imago  state.     His  grubs  produced  Elater 
'^scurus  of  Mr.  Marsham,  which  however  comes  so  near 
***  ^.  Segetis  that  it  is  doubtful  whether  it  be  more  than 
*■  ^^«riety.     The  other  species,  however,  of  the  genus  have 
*'**lilar  grubs,  many  of  which  probably  contribute  to  the 
"^ischieE    WTien  told  that  it  lives  in  its  first  (or  feeding) 
^'^■t.e  not  less  than  five  years,  during  the  greatest  part  of 
**ich  dme  it  is  supported  by  devouring  the  roots  of  grain, 
Vo^j  wii]  not  wonder  that  its  ravages  should  be  so  exten- 

*  Pallns's  Traveli  m  Sauth  Rmna,  i.  30.       >■  Plate  Will.  Fic,  4. 

*  Manham  in  Cammntucatioiu  to  ther  Jioard  of  Agricalliirf,  it.  412. 
^l^t  itiii.  Jig.  4.  aud  Linn.  Tram.  ix.  fiO 
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sire,  anil  tliat  whole  crops  sliouid  sometimes  be  cut 
by  it.  As  it  abounds  cliiefly  in  newly  broken-tip  Ii 
lliough  the  roots  of  the  grasses  supply  it  with  ftKK 
probably  does  not  do  any  great  injury  to  our  metd 
and  pastures'. 

Here  also  may  be  included  the  larva  of  the  lon^leg 
gnat  {Tiptda  oinacra,  L.),  known  in  many  parts  by 
name  of  the  gnib,  wliich  is  sometimes  very  prtgndicia 
the  grass  in  marshy  lands,  and  at  otliers  not  le^s  st 

•  The  nire-worin  is  partii-ularly  Uestrurtive  for  o  Tew  yean  in 
dent  recently  conrened  'from  |!mtliire  ground.  In  the  Botanic  Qa 
at  Hull  tbus  circumnancedB^crcat  proportion  of  tlieannualafow 
1SI3  were  destroyed  by  it.  A  very  nmple  and  efTectual  reined 
«uch  case*  was  mentioned  to  me  by  Sir  Joseph  Banke.  He  re< 
mended  that  dice*  of  potato  cluck  upon  skewen  should  be  b«i 
near  the  seeds  sown,  examined  every  day,  and  the  wire-worms  w 
collect  upon  them  in  great  numbers  destroyed. 

This  plan  ordewiving  destructive  Biumals  from  onrcropi  byo 
ing  ihcin  more  tempting  food,  is  excellent,  and  deserves  lo  be  pun 
in  other  initances.  It  waavcrysuccesitutly  employed  in  iei3b)'J 
Rodwcll,  Eaq.  of  Btirhani  Hall  near  Ipiwich,  one  of  liie  most  >k 
and  belt  informeil  agriculturists  in  the  county  oTSuffblk,  to  prM 
tomeofhis  whcaE-fieTds fVoin  the  ravaget  of  a  uniallgray  dug,  ori 
threatened  to  dcmoliah  the  plant.  Having  heard  that  turnip* 
been  u«ed  with  succos  Eo  entice  the  slugs  from  wheat,  he  csusi 
sufEcient  quantity  to  dresi  eight  acres  to  be  got  together;  aad  tl 
the  top«  bang  divided  ani)  t)ie  apples  sliced,  he  directed  the  pieci 
be  laid  separately,  drcsiiiig  two  Etctchei.  with  them  and  omitting 
alternately,  till  the  whole  lidd  of  dghi  acres  was  gone  over.  On 
following  morning  he  employed  two  w  omen  lo  examine  and  free  fi 
the  slugs,  which  they  did  into  a  measure,  the  tops  and  slice*;  i 
when  cleared  they  were  laid  upon  tliose  sielches  tliat  had  been  oi 
ted  the  day  beJbre.  It  was  obsened  invariably,  that  in  the  itetc 
dressed  with  the  turnips  iiu  hlugs  were  to  be  found  upon  the  wfaes 
crawling  upon  the  land,  thoi^  ihcy  abounded  upon  the  ttimi 
while  on  the  undressed  stct^lies  the.  were  to  be  liccn  in  great  ni 
bersbothon  tlie  wheat  and  on  tlie  land.  The  quantity  ofslugit 
collected  was  near  a  bushd.— .Mr.  Rodwcll  is  persuaded  that  by 
plan  he  saved  liis  wheat  from  essential  injury. 
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com.  Reaumur  inloiiiis  us,  that  in  Poitou,  in  certain 
yeurs,  the  grass  of  whole  districts  lias  been  so  desli-ojed 
by  it,  as  Dot  to  produce  tlie  food  tiece^sary  for  the  suste- 
nance of  tlie  cattle'.  In  many  parts  of  England,  in 
Holderness  parlicularly,  it  cuts  off  a  large  proportion  of 
ihe  wheat  crops,  especially  if  sown  upon  clover- lays ''■ 
Reaumur  concludes  from  the  observations  he  made  that 
it  lives  solely  upon  earth,  and  consequently  that  the  injury 
*'l)ich  it  occasions,  arises  from  its  loosening  tlie  roots  of 
»»m  and  grass  by  burrowing  nniougst  tliein :  but  my 
friend  Mr.  Stickney,  the  intelligent  author  of  a  treatise 
upon  this  insect,  is  inclined  to  think  from  his  experiments 
"lat  it  feeds  on  the  roots  themselves.  1  lowever  this  may 
Ite,  the  evil  produced  is  evident;  and  it  appears  too  from 
•"«  obser^'ations  of  the  gentlenkan  last  mentioned,  that 
tbis  animal  is  not  killed  by  lime  applied  in  much  larger 
dosea  than  usual '. 

Our  natiomd  beverage  ale,  so  valuable  and  licurtening 
•o  the  lower  orders,  and  so  infinitely  preferable  to  ardent 
fitits  and  ten,  is  indebted  to  another  \egetiible,  the  /top, 
"*  it*  agreeable  conscr\-ativc  bittur,  Tliis  plant  so  prc- 
*'<»Us  has  nunilwrlcss  enemies  in  die  Lilliputiaji  world 
'°  *hich  1  am  introducing  you.     Its  roots  arc  subject  to 

'  Rcaum-v.  11. 

'  Two  ^cici  are  confounded  under  liie  nppclliition  of  lie  gru6, 
tbt  \arm  namely  of  Tipula  oleracea  and  eomkina,  whitli  last  is  very 
"juriout,  ihotigti  not  equally  tvith  the  finl.  In  the  rich  district  of 
™*A  liloHil'm  Jlolderness,  in  the  spring  of  1813,  hundreds  uf  acret 
^  P^Hure  have  been  entirely  de>tro}'ed  by  them,  bdng  rendered  at 
''"••pletcly  brown  86  if  they  had  suffered  a  three  motiilis  drought, 
*"*'  dcHilutc  of  all  vegetation  except  that  ofafew  thiatle).  Aiquare 
™t  of  the  dead  turf  bdng  dug  up,  810  grubs  were  counted  in  ii  • 
^"^  "hat  runiishcB  a  striking  proof  of  tlm  proUfic  jiowers  of  theie 
""^cti,  the  next  year  it  was  difficult  to  find  a  lipglc  one. 

*    Stirknpy's  Obirmalioiu  m  l/\c  Grub. 
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the  attack  of  the  caterpillar  of  a  singular  species  of 
(Hepialtis  Humiili,  F.).  known  to  collectors  by  the  na 
of  the  ghost,  that  sometimes  does  them  considerable 
jury'. — A  small  beetle  also  {Haltka  coticinna)  is 
cularly  destructive  to  the  tender  shoots  early  in  the  y« 
and  upon  the  presence  or  absence  of  Aphides,  kn»  i^'3 
by  the  name  of  thcjiy,  as  in  the  case  of  jieas,  the  crop»  «4 
every  year  depends;  so  tliat  the  hop-grower  is  whoHj' 
St  the  mercy  of  insects.  They  are  t!ie  barometer  t>sa* 
indicates  the  rise  and  fall  of  his  wealth.  ' 

If  the  beer-drinker  he  thus  interested  in  the  history     <■ 
these  animals,  equally  so  is  the  drinker  of  tea,     Incle^<^« 
sugar  \s  an  article  so  universally  useful  and  agreeal>l^ 
that  what  concerns  the  cane  that  produces  it  seems    *<*■ 
concern  every  one.     This  also  affords  a  tempting  fo*^^" 
to  insects.     The  caterpillar  of  a  wliite  moth,  called   tt*^ 
borer,  for  destroying  which  a  reward  of  fifty  guineas      ■• 
offered  by  the  Society  of  Arts,  is  in  this  respect  a  gr^^^' 
nuisance,  as  is  an  unknown  species  of  homed  beetle    ' 
An  ant  also  {Formica  analis,  Latr.)  makes  a  lodgcme*'* 
in  the  interior  of  the  sugar-cane  in  Guinea,  and  destr<»,y* 
it. — But  the  creature  of  this  class  most  destructive  *" 
the  sttgar-canc,  is  one  of  the  latter  genus  that  does  i»*^ 
devour  it,   and  is  therefore  improperly  called  Formt^'* 
saccharivora  by  Luin^ ;  but,  by  making  ils  nest  for  sb^' 
ter  under  the  roots,  so  injures  the  plants  that  tliey  l**" 
come  unhealthy  and  unproductive.     These  insects  ab*>*^' 
seventy  years  ago  appearcti  in  such  infinite  ho&l£  in  t*'" 
island  of  Granada,  as  to  put  a  stop  to  the  cidtivatioti    ^ 
this  plant ;  and  a  reward  of  20,000/.  was  offered  to  »**^ 


•  Dc  Gecr,  i.  487. 

*  I  owe  thia  information  to  ItobinM>n  tuiloc,  Ewi. 
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one  who  should  discover  an  effectual  mode  of  destroying 
tliem.  Their  numbers  were  incredible.  They  descend- 
ed from  the  hills  like  torrents^  and  the  plantations,  as 
well  as  every  path  and  roiid  for  miles,  were  filled  with 
them.  Many  domestic  quadrujieds  perished  in  conse- 
quence of  this  plague.  Rats,  mice,  and  repules  of  every 
kind  became  an  easy  prey  to  them ;  and  even  the 
birds,  which  they  attacked  whenever  they  alighted  on 
the  ground  in  seurcli  of  food,  were  so  harassed  as  to  be 
«t  length  unable  to  resist  thein.  Streams  of  water  op- 
posed only  a  temiwrary  obstacle  to  their  progress,  the 
">reinost  rushing  blindly  on  to  certain  death,  and  fresli 
^miies  instantly  following,  till  a  bank  was  formed  of  the 
carcases  of  those  that  were  drowned  sufficient  to  dam  up 
*he  waters,  and  allow  the  main  Inxly  to  pass  over  in 
Safety  below.  Even  the  ull-devouriiig  element  of  fire 
^"tts  tried  in  vain.  When  lighted  to  arrest  their  route, 
"ley  rushed  into  the  blaze  in  such  myriads  of  millions  as 
**>  extinguiili  it.  Those  that  thus  patriotically  devoted 
"Jcwiselves  to  certain  death  for  the  common  good,  were 
**ut  as  the  pioneers  or  advanced  guard  of  a  countless 
**"»ny,  which  by  their  self-sacrifice  was  cnublsd  to  pass 
***>iinpeded  and  unhurt.  The  tntire  crops  of  standing 
^*H«s  were  burnt  down,  and  the  earth  dug  up  in  every 
part  of  the  plantations.  But  vuin  was  every  attempt  of 
"'an  to  effect  their  destruction,  till  in  17S0  it  pleased 
**rovidence  at  length  to  annihilate  diem  by  the  torrents 
**f  rain  which  accompanied  a  liurncane  most  liital  to  die 
•^^her  West  India  Islands.  This  dreadful  pest  was 
•hought  to  have  been  imported'.     Besides  these  ene- 


•  Castk  ill  l'/iilo>.  Tra 
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mies,  the  sugar-caiie  has  also  its  Aphis,  which  » 
destroys  tlie  wliole  crop';  and  according  to  Humboldt 
and  Bonpland  the laria  of  Eiater  noctilucus  feeds  iu  it*". 

Two  other  vegetable  productions  of  the  New  Worli^ 
colion  and  tobacco,  u-hicli  are  also  valuable  articks  <d 
commerce,  receive  great  injury  front  the  depredations  cf 
insects.  M'Kinnen,  in  his  Tour  through  the  West  In- 
dies, states  that  in  1788  and  179+  two-thirds  of  thecKq» 
of  cotton  in  Crooked  Island,  one  of  the  Bahamas,  wsi 
destroyed  by  the  chenille  (probably  a  lepidopterous  lar- 
va) ;  aiid  the  red  bii^,  an  insect  etjually  noxious,  stained 
it  so  much  in  some  places  as  to  render  it  of  little  or  no 
value.  Browne  relates  tlmt  in  Jamaica  a  bug  destroys 
whole  fields  of  U:is  plant,  and  the  caterpillar  of  tlie  beau- 
tiful Papilio  Capido,  L.  also  feeds  upon  A'-.  Thalgf 
tlie  Spiiinx  Carolina,  L.  is  the  great  pest  of  Tobacco; 
and  it  is  attacked  likewise  by  the  ]ar\-a  of  PkalanM 
RJiexitt,  Smith'',  and  by  other  insects  of  the  names  and 
kind  of  which  I  am  ignorant. 

Roots  are  another  important  object  of  agricullun^ 
whicli,  however,  oi  to  many  of  them,  they  may  seem  to 
be  defended  by  the  earth  that  covers  them,  do  not  «*^ 
cape  the  attack  of  inseci  enemies. — The  carrot,  which 
forms  a  valuable  part  of  tlie  crop  of  tlic  sand-land  bnu 
m  Suffolk,  is  often  very  much  injured,  as  iii  also  Uw 
parsnip,  by  a  small  centi|)ede  [S.  ekclricn,  \J),  ood  «D* 
otlier  polvpod  [Poli/<lfsmiis  romjTlaiititut!.  Jm.U.),  wliicl|< 
eat  into  various  lab^Tintlis  die  upper  part  of  their  t 

•  Browne'*  Cniland  Sal.  llul.  iffJa«ioiai.  i'M. 
"  Eitaitarlrt  Gfographie  dei  Pfaalfi,  136. 
'  .M'Kitinrn,  1*1.    Browuc  iil,i  lupr.     Mcrian, /m.  J 

*  Smith's  Abbott's  /n.-fc/i  "_/  Georgia.  Iit3, 
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and  ihey  arc  both  sometimes  twtally  destroyed  by  the 
ma^ot  of  some  dipterous  bisect,  probably  a  Musca,  I 
liad  an  opportunity  of  noticing  this  in  the  month  of  July, 
in  the  year  1812,  in  the  garden  of  our  valued  friend  the 
R«v,  Revett  Sheppard  of  Offlon  in  Suffolk^  The  pliuits 
Appeared  many  of  diem  in  a  dying  state;  and  upon 
tirawing  them  out  of  the  ground  to  ascertain  die  cause, 
these  larvae  were  found  with  their  hcnd  and  half  of  their 
body  immicrsed  in  die  root  in  itii  oblique  direction,  and 
in  many  instances  diey  had  eaten  off  tlie  end  of  it. 

America  has  made  us  no  present  more  extensively  be- 
b«iicial,  compared  with  wliich  the  mines  of  Potosi  arc 
Worthless,  than  the  potato.  This  invaluable  root,  wliich 
>s  now  so  universally  cultivated,  is  often,  in  this  country, 
cotisiderably  injured  by  the  two  insects  first  mentioned 
■^  attacking  the  carroL  In  America  it  is  said  to  suffer 
■nuch  from  two  l)eeUes  {Lytta  cinefca  and  viftalay  F.), 
•^f  the  same  genus  with  the  blister-beetle';  and  in  the 
•sland  of  Barbadoes  some  liemipterous  insect,  supposed 
to  be  a  Teltigonia,  occasionally  attacks  tlieni.  In  1734 
L  *»id  1735  vast  swarms  of  them  devoured  almost  every 
I  *'^getablc  production  of  that  islnnd,  particularly  the  po- 
^to,  and  thus  occasioned  such  a  failure  of  this  excellent 
^s<nilent,  especially  in  one  parisili,  that  a  collection  was 
'l^kade  throughout  the  island  for  the  relief  of  die  poor, 
^lio9c  principal  food  it  forms. 

The  chief  dependance  of  our  farmers  for  the  susto 
'^■nce  of  their  cattle  in  the  winter  is  another  roost  useful 
L  foot,  tlie  turnip.  And  they  have  often  to  lament  the  di- 
B  stress  occasioned  by  a  failure  in  this  crop,  of  which  these 
■  minor  animals  arc  the  cause.  On  its  first  coming  up,  as 
B  '  Illiger,  J/ffg.  i.:bS. 
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scxtn  as  the  cotyledon  leaves  are  unfolded,  a  whole 
of  little  jumping  beetles,  composed  chiefly  of //atoca 
monim,  called  by  faruiors  tlie  Jly  and  blacijacit  a 
and  devour  them ;  so  that  on  account  of  their  rai 
the  land  is  uf^en  obliged  to  he  resowii,  and  frequi 
with  no  better  success.  It  has  been  calculated  b' 
eminent  a^icultumt,  that  from  tliis  cause  alone  the 
sustained  in  the  turnip  crops  in  Devonshire  in  1786 
not  less  than  100,000/.*  Almost  as  much  doma^ 
sometimes  occasioned  by  a  little  weevil  (^Curculio 
Iractu!,  E,  B.]  which  in  the  same  manner  pierces  & 
in  the  cuticle.  When  the  plant  is  more  advanced, 
out  of  danger  from  these  pygmy  foes,  the  black  Ian 
a  saw-fly  ( Tenthredo,  L.)  takes  their  place,  and  o 
sionally  does  no  hitle  mischief,  whole  districts  Ix 
sometimes  nearly  stripped  by  tliem ;  so  that  in  1 783  m 
thousand  acres  were  on  this  account  ploughed  up' 
The  caterpillar  of  the  cabbage-bulterfly  (Pajiilio  B 
ilea,  L.)  is  also-  sometimes  Ibund  u|>on  the  turnip 
great  numliers;  and  Sir  Jose|>h  Banks  informs  roe  I 
forty  or  filly  of  the  insects  betbre  mentioned  °|  called 
Mr.  Walford  tlie  wire-worm,  have  been  discovom 
October  just  below  the  leaves  in  a  single  bulb  of  i 
plant — The  small  knob  or  tubercle  often  observable 
these  roots  is  inhabited  by  a  gndi,  which,  from  its 
semblance  to  one  found  in  similar  knobs  on  llie  roots 
Sinapig  anvnsis,  from  which  I  have  bred  Ctn-culio  c 
tractm,  E.  B.,  and  Rt/tickirnus  asshnilis,  F.,  is  probal 
one  of  the  same  or  an  allied  species'".  This,  howcv 
•  ^oun^i  Annali  xf  AgriciJlure.yn.  103. 
>-  Marahall  in  PhUoi.  Tmni.  \%xn\.  178.'!. 
'  Seenbuve,  p.  166.1ff7. 
'  iiwMiim,  ii.  81.  co/.  b.—GyllcnhHl  in  describing;  tlic  liul-iiut 
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does  not  seem  lo  affect  their  growth.  Great  mischief  is 
occasionally  done  to  the  young  plunts  by  the  wire-worm, 
I  was  showti  a  field  Inst  summer  in  whicli  they  had  de- 
stroyed one-fourth  of  the  crop,  and  the  gentleman  who 
showed  them  to  me  calculated  that  his  loss  by  them 
would  be  100/.  One  year  he  sowed  a  field  thrice  with 
turnips,  which  were  twice  wholly,  and  the  third  time  in 
great  part,  cut  off  by  this  insect — Whether  tlie  disease 
lo  which  turnips  ore  subject,  in  some  parts  of  the 
Idngdom,  from  the  form  of  the  excrescences  into  which 
the  bulb  shoots,  called./Tff^crs  and  toes,  be  occasioned  by 
insttis,  is  not  certainly  known'. 

We  ha\ie  wandered  long  enough  about  the  fields  to 
observe  the  progress  of  insect  devastation ;  let  us  now 
'«tiirn  home  lo  visit  the  domains  of  Flora  and  Pomona, 
"•at  we  may  see  whether  their  subjects  are  exposed  to 
^qi'd  maltreatment.  If  we  begin  with  the  kiuhen^ar- 
''"S  we  shall  find  that  its  various  productions,  minister- 
">g  so  materially  to  our  daily  comfort  and  enjoyment, 
•fniost  all  suffer  more  or  less  fi-om  the  attack  of  the  ani- 
"lals  we  are  considering. — Thus,  the  earliest  of  our  ta- 
**«;  dainties,  radishes,  are  devoured  by  the  maggot  of  a 
"y  {Musca  Radicum,  L.),  and  our  lettuces  by  the  cater- 
pillars of  several  species  of  moth;  one  of  which  is  the 

,  ^'©CiCT,  M)  common  on  the  Aowcn  of  s-iliquose  planli  {Imecta  Sue. 
*»«*,  HL  142.),  asks  if  hi*  R.  luicicoliu  (C.  Ptcurottigma,  E.  B.),  which 
•Ritei  with  it  in  most  rnpcctt.  except  in  having  toothed  thighs,  be 
**<»t  the  other  len  ?  Tliis  query  I  can  solve  in  the  negative,  having 
**ken  the  sexes  of  fl.  aaimilii  in  coitu,  which  do  not  differ,  «»e  that 

I   'Ac  male  hai  a  iomcwbat  shorter  rostrum. 

'»  Obsrrvationt  m  the  Diieatc  ia  Turnips  called  Finff-ri 
*-^  Tiw.     Hull  181^.  8vo. 
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beautiful  tiger-moth  (Bombyx  Caja,  F.)i  another  the  pi>^> 
herb-Biotli  (Nociua  oleracea,  F,},  a  third  Bnonymoii^»i 
described  by  Reaumur  as  beguiiiing  at  the  root,  eati»  ^ 
itself  a  mansion  in  the  stem,  and  so  destroying  the  plac:^ 
beibru  it  cabbages'.  Aud  when  lliey  are  come  to  th&3> 
perfeclioii  aud  appear  fit  for  tlie  table,  their  beauty  aifc_^ 
delicacy  arc  often  marred  by  tlie  troublesome  earwi^s^ 
which,  insinuating  itself  into  them,  defiles  them  with  i^^^ 
excrements. — \\'hat  Qiore  acceptable  vegetable  in  tl^HI 
spring  tlimi  brocoti?  Vet  how  dreadfully  is  its  folJaf  H 
oHen  ravaged  in  the  autumn  by  numerous  hordes  of  ttz=3 
cabbage-butterfly  !  so  that,  in  an  extensive  garden,  Jf^^^ 
will  sometimes  see  nothijig  left  of  the  leaves  exc^t  tl — 4 
veins  and  stalks.— Wliat  more  useful,  again,  than  thr-^ 
cabbage?  Besides  the  same  insect,  which  injures  tfae^M^ 
in  a  similar  way,  in  some  countries  they  are  infested  b"  a 
the  caterjjillar  of  a  most  destructive  moth  {Woctua  Bra—^ 
tic<e,  F.),  to  which  indeed  I  have  before  alluded'';  whi<^tfl 
not  coulent  with  the  leave*,  penetrates  into  the  vei  ^ 
heart  of  tlie  pUiif^. — One  of  the  most  delicate  and  attfi 
mired  of  all  table  vegetables,  concerning  which  gardener"^ 
are  most  apt  to  pride  lliemsclvcs,  and  bestow  much  pun^^ 
to  produce  in  jiertection,  1  mean  the  cauliflower,  is  ofteSi  i 
attacked  by  a  fly,  which  oviposiiijig  in  that  part  of  die 
fttalk  covered  by  the  earth,  the  maggots  when  haldied 
occasion  the  plant  to  wither  and  die,  or  to  produce  a  j 
worthless  head*'.  Even  when  the  bead  is  good  and 
handsome,  if  not  carenjly  exaoiiued  previous  to  beiiw    (i 

*  Reauoi,  ii.  471.        *  Sec  above,  p.  i9.        '  Do  Getr,  ii,  4M. 

*  Perhaps  thit  fly  U  the  saiue  wbicJi  Liiinc  confauaJaii  with  Mute* 
Larvarum,  L.,  which  he  wvs  he  had  rounil  in  the  root*  of  the  cab>    J 
bBgc  {SgU.  Kal.  033.78.).     I  sav  "  con/oumitd,"  bccwi.'e 


J 


■  KOrBECT   liljrXIES    CAUSED    BY    INSECTS.         IS'J 

GookeJ,  it  is  often  rendered  disgustuig  by  eurwigs  that 
fcM-e  crept  into  k,  or  the  greeu  caterpillar  oi'  Papilio 
Bap^,  L. 

Our  peas,  beans,  carrots,  parsnips,  turnips,  antl  pota- 
toa  tre  attacked  in  die  garden  by  the  same  enemies  that 
injure  Uiem  in  the  fields* :  1  sliall  thererore  dismiss  them 
without  fuiiher  notice,  and  point  out  those  which  infest 
«»otlier  of  our  most  esteemed  kinds  of  pulse,  kidney 
bf^ns.  These  are  principally  Aphides,  which  in  dry 
"••wMls  are  extremely  injurious  to  them.  The  fiuid 
*hicli  they  secrete,  tailing  upon  tlie  leaves,  causes  them 
^  turn  black  as  if  sprinkled  with  soot ;  and  die  nutri- 
*6Dt  being  subtracted  from  die  pods  by  their  constant 
■"ction,  they  are  prevented  from  coming  to  their  proper 
■i*©  or  perfection.  The  beans  also  which  iliey  contain 
***  Munetimes  devoured  by  die  caterpillar  of  a  small 
'**otli''.— Onions,  which  add  n  relish  to  the  poor  man's 
^'Usts  and  cheese,  and  fuiTu  so  material  an  ingredient  in 
"**  most  savory  dishes  of  the  rich,  are  also  the  favourite 
**>«>d  of  the  maggot  of  a  fly,  that  often  does  considerable 

''kely  that  [he  same  ipeciei  should  be  panuitic  b  an  insect,  and  alio 
*»h*it  ■  vegetnhlc. 

*  In  lately  exanuning,  however,  tome  young  garden  peai  and  beiiu 
*^mu  four  indies  high,  I  obseoed  the  nuu^ns  of  the  Icdtcs  to  tie 
•■'•IrKl  into  deep  scollops  by  a  litllc  beetle  (CurciJio  lineatut,  L.),  of 
*«lch  I  found  from  two  to  eight  on  each  pea  and  bean,  and  many  in 
*)■•  let  of  eating.  Not  only  were  [lie  larger  Icavet  of  every  plant 
'W  eroded,  but  in  many  caiei  the  lenninal  young  nhoots  and  leaves 
**!*  Kpfiarently  irrepurably  injured.  I  have  often  nobccd  ihii  and 
•ollw  of  the  thort-snouted  C^irculios  (C  t^aUi,  Herbvt)  in  great 
'j^ndtnce  in  pea  and  bean  fields,  but  was  not  aware  till  now  that 
■•till  of  then)  WW  injurioiis  to  t)ic«e  plants.  Probably  both  are 
*Khnt«hetber  the  crop  it  maicrially  aftcclcd  by  them  muil  be 
"*•  la  further  intjuirv. 

'  lUaani.  iL  *79. ' 
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damage  to  the  crop. — From  this  maggot  (for  a  supi^y 
onions  containing  which  I  liave  to  thank  my  friend  Mt> 
Campbell,  surgeon,  of  Hedon  near  Hull,  where  it  it 
very  injurious,  paniciilarly  in  light  soils,}  I  have  suc- 
ceeded in  breeding  the  fly,  which  proves  of  that  tribe  of 
the  Luinean  genus  Musca,  now  called  Scatophaga.  Be- 
ing apparently  undescribed,  and  new  to  my  valued  cof^ 
respondent  Count  Hoft'uiaiise^  to  whom  I  sent  it,  1  coll 
it  iV.  Cepanim*. — The  diuretic  Asparagus,  towards  the 
close  of  the  season,  is  sometimes  rendered  unpalatable 
by  the  numerous  eggs  of  I.Anna  Asparagi,  F.,  and  its 
Inrvse  feed  upon  the  foliage  at\er  the  heads  branch  out. 
— Cucumbers  with  us  enjoy  an  immunity  from  insect 
assailants ;  but  in  America  they  are  deprived  of  this  pri- 
vilege, an  unascertained  species,  colled  tliere  the  cuctun* 
ber-fly,  doing  them  great  injury". — And,  to  name  no 
more,  mushrooms,  which  are  frequently  cultivated  and 
much  in  request,  often  swarm  with  llie  maggots  of  various 
Dipfera  and  Coleoptera. 

The  insects  just  enumerated  are  partial  in  their  «1- 
tacks,  confining  themselves  to  one  or  two  kinds  of  our 
pulse  or  other  vegetables.  But  tliere  are  others  that 
devour  more  indiscriminately  the  produce  of  our  gar- 
dens; and  of  these  in  certain  seasons  and  countries  ve 
have  no  greater  and  more  univer*al  enemy  than  the  ca- 
terpillar of  a  moth  culled  by  entomologists  Nociua  Gaw 
ma,  from  its  haring  a  character  inscribed  in  gold  on  its 

*  Description  of  S.  Cfpantm. — Cinereous,  clotheil  with  dittaiit 
black  hair«,procecilin|;,  particularty  on  the  ihorax,  front  a  black  poink 
Leg»  nigrescent.  Back  of  the  abdomen  of  the  male  with  an  intCN 
nipced  black  villa  down  ilie  middle.  Wings  inimandBte.  Pmicn 
and  ulul»  pale  jcliow.     Length  3^  line?, 

'  Barion  in  Philoi.  Magnx.  ix.  fiJ. 
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prinuiy  wings,  which  resembles  that  Greek  letter.  This 
creature  affords  a  pregnant  instance  of  the  power  of 
Providence  to  let  looise  an  oniniHl  to  the  work  of  destruc- 
tion and  punishment.  Though  common  with  us,  it  is 
xcldom  the  cause  of  more  than  trivial  injury;  but  in  tlie 
year  1 735  it  was  so  incredibly  multiptietl  in  France  as 
In  infest  the  whole  country.  On  tlie  great  roads,  where- 
ver you  cast  your  eyes,  you  might  see  vast  numbers  tra- 
versing ihem  in  all  directions  to  pass  from  field  to  field ; 
liut  tlieir  rnvnges  were  particularly  felt  in  tlie  kitchen- 
pnlens,  where  they  devoured  every  thing,  whether  pidse 
or  pot-herbs,  so  that  nothing  was  left  besides  the  stalks 
<nd  veins  of  the  leaves.  T\ie  credulous  multitude  thought 
ibey  were  poisonous,  repon  alfirming  that  in  some  in- 
Oatices  the  eating  of  tliem  had  l>een  followed  by  fatal 
effects.  In  consequence  uf  this  alarming  idea,  herbs 
•«re  banished  for  several  weeks  from  the  soups  of  Paris, 
'ortunately  these  destroyers  did  not  meddle  with  the 
*on,  or  famine  would  have  followed  iu  their  train. 
^(•DiQur  has  proved  that  a  single  pair  of  these  insects 
■to^t  in  one  sc-ison  protluce  80,000 ;  so  that,  were  the 
friendly  Ichneumons  removed,  to  which  the  mercy  of 
Heaven  has  given  it  in  charge  to  keep  their  nunibers 
*itlun  due  limits,  we  should  no  longer  enjoy  tlie  comfort 
*>f  v(^tables  with  our  animal  food,  and  probably  soon 
•^ewroe  the  prey  of  scorbutic  diseases'. — I  must  not 
***erlook  that  singular  animal  the  mote-cricket,  [Gn/Uo- 
Wpa  vuigarh,  Latr.}  which  is  a  lerrible  devastator  of 
^produce  of  the  kitchen-ganlen.  It  burrows  under 
poond,  and  devouring  the  roots  of  plants  thus  ocea- 
Mcmsthem  to  wither,  and  even  gets  into  hot-beds.  It 
■  Rcaum.  ii.  n.'i;. 
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does  so  much  iiuscliict  in  Uentiaiiy, 
of  an  old  book  of  gardening,  atter  giving  n  figui 
it,  exclaims,  ''  I  Iiippv  are  the  places  where  this  p< 
imknoM'n ! " 

'VhcJlcTiDerx  and  shrubs,  tliat  form  the  ornament  o 
parterres  and  pleasure-grounds,  seem  less  expoM 
insect  depredation  than  the  produce  of  the  kitchen 
ilen ;  yet  still  there  are  not  a  few  that  suffer  fro 
The  foliage  of  one  of  ojir  greatest  favourites,  the 
otlen  loses  all  its  loveliness  and  lustre  from  the  e: 
ments  of  the  Aphides  that  prey  ujjon  it.  The  letrf 
let  liee  also  {Apis  cmtiincularis,  L.),  by  cutting  piece 
to  form  for  its  young  its  cells  of  curious  coustnu 
disfigures  it  considerably;  and  tlte  froth  Cicada  (C. 
maria,  L.)  aided  l>y  the  saw-fly  of  the  rose  (Tenti 
Rosie,  L.)  contributes  lo  check  the  luxui-iance  i 
growth,  and  to  diminish  the  splendour  of  its  heaa 
Reaumur  has  given  the  history  of  a  fty  {Erislalis  , 
cissi)  whose  larva  feeds  in  safety  within  the  bulbs  o 
Narcissas,  and  destroys  them;  and  also  of  ano 
though  he  neglects  to  describe  llie  species,  which 
nishes  the  gay  parterre  of  the  florist,  whose  deli( 
to  observe  the  freaks  of  nature  exhibited  in  the  tb 
many-<!oloure<l  streaks  which  diversify  the  blossoi 
tlie  tuliiJ,  by  devouring  its  bulbs*. — Ray  notices  am 
mentioned  by  Swammerdam,  probably  Bibio  htniH 
Latr.,  wliicli  he  calls  tlie  deadliest  enemy  of  the  fit 
of  the  spring.  He  accuses  it  of  despoiling  the  gaa 
and  fields  of  every  blossom,  and  so  extinguishinj 
hope  of  the  year''.  But  yiJU  must  not  take  up  a  p 
dice  against  an  innocent  creature,  even  tmdcr  the 
*  Rcnuni,  iv.  4!».  '■  Bai.  Hisl.  Ini,  Prnlc^^oTn.  li. 
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rani  of  such  weighty  aulhority;  for  the  insect  which  our 
great  naturalist  has  arraigned  as  the  author  of  such  de- 
vastation is  scarcely  guilty,  if  it  be  at  all  a  cuipril,  in  tlie 
degree  here  alleged  against  it.  As  it  is  very  numerous 
early  in  the  year,  it  may  perhaps  discolour  tlie  vernal 
blossoms,  but  its  mouth  is  furnished  with  no  instrument 
to  enable  it  to  devour  them. 

hi  our  stoves  and  green-kouses  the  Aphides  often  reign 
triumphant;  for,  if  they  be  not  di.'.covered  luid  destroyed 
*lien  tlieir  numbers  ore  small,  tlieir  increase  becomes 
so  rapid  and  their  attack  so  indiscriminate,  that  every 
pWt  is  covered  and  contaminated  by  them,  beauty  be- 
ing converted  into  deformity,  and  objects  before  iJte  most 
ittractive  now  exciting  only  nausea  and  disgust.  The 
Coccus  {C  Hesperidum,  L.)  also,  wliich  looks  like  an 
uunimate  scale  upon  the  bark,  does  considerable  injury 
to  the  two  prime  ornaments  of  our  conservatories,  tlie 
onmge  and  the  myrtle ;  drawing  off  the  sap  by  its  pec- 
toral rostrmn,  and  tlius  depiiving  the  plant  of  a  portion 
of  its  nutriment,  at  tlie  same  time  that  it  couses  unplea- 
Mnt  sensations  in  the  beholder  from  its  resemblance  to 
(be  pustule  of  some  cutaneous  disease. 

I  must  next  conduct  you  from  tlie  garden  into  the  or- 
t^d  and  Jruitciy ;  and  here  you  will  find  the  same  ene- 
mies still  more  busy  and  successful  in  their  attempts  to 
do  us  hurt. — The  strawberry,  which  is  tlie  earliest  and 
f  the  same  time  most  grateful  of  our  fruits,  enjoys  also 
tlw  privilege  of  being  ahnost  exempt  from  insect  injury, 
^jumping  weevU  {Curctilio  Fragariir,  F.)  is  said  by  Fa- 
tedus  to  inhabit  this  plant ;  but  as  the  some  species  is 
•biiadant  in  this  country  upon  the  beech,  tlie  beauty  of 
"Hich  it  materially  injures  by  the  numberless  holes  with 
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wliiuh  it  pierces  the  leaves,  and  has  I  believe  never  be4 
taken  upon  ihe  strawberry,  itsetms  probable  thai  Sinkll 
specimens  might  have  fallen  iijran  the  latter  from  tti 
tree'.  Tlie  only  insect  I  liave  observed  feeding  up« 
this  (rnit  is  the  ant,  and  the  injury  that  it  does  is  n 
matei-ial. — The  raspberry,  tlie  fruit  of  which  arrives  lati 
at  maturity,  has  more  tikan  one  species  of  these  anims 
for  its  foes.  Its  foliage  sometimes  suHcrs  much  fra 
the  attack  of  MclnloritAa  kortkola,  F.,  a  little  beetle  * 
lated  to  the  cockchafer :  when  in  flower  tlie  footstalks 
tlie  blossom  are  occasionally  eaten  through  by  a  mo 
minute  animal  of  the  same  order,  Byluriis  tomenlosi 
Latr.,  wliich  I  once  saw  prove  fatal  to  a  whole  crop;  aJ 
bees  frequendy  anticipate  us,  and  by  sucking  the  fin 
with  their  proboscis  spoil  it  for  the  table. — Gooseberri 
and  currants,  those  agreeable  and  useful  fruits,  a  co9 
1  object  of  cultivation  both  to  poor  and  rich,  ha 
their  share  of  enemies  In  this  class.  The  all-attacku 
Aphides  do  not  pass  over  tliem,  and  the  former  esf 
cially  arc  sometimes  greatly  injured  by  them;  their  e 
cremenl  falling  upon  the  berries  renders  tliem  clamV 
and  disgusting,  and  they  soon  mm  quite  black  from 
In  July  I8l2  I  saw  a  currant-bush  miserably  ravag 
by  a  species  of  Coccus,  very  much  resembling  the  Cc 
cus  of  the  \Tne.  The  eggs  were  of  a  beautiful  pink,  oJ 
enveloped   in  a  large  mass  of  cotton-like  web,  whi 

*  ThU  Lind  of  miinoiucr  Trcqiienily  occurs  in  entomological  I 
thon. — Thus,  for  instance,  the  CurciJio  Alliar'm:  of  Linne  feeds  up 
the  hawthorn,  and  Curculie  LajiaHii  ufion  the  wQlow  (Curtis  in  XA 
Trnni,  i.  66.) ;  iHit  as  AUiaria  is  common  in  hawthorn  Uedget,  B 
ducks  often  grow  under  witlowe,  the  mistake  in  question  eaiHy  h| 
pcncd :  when,  however,  sucli  mlslakci  are  discovered,  the  Trie 
XaiHc  ouglit  cerlaiulj-  to  be  attertxL 
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cotild  be  drawn  ont  to  a  consul ersittte  length.  Sir  Jo- 
seph Bank9  lately  showed  ine  n  branch  of  the  same 
ahnilj  perforateil  down  lo  Uie  pith  by  the  cateipillar  of 
Sesia  lipidiformh,  F. :  the  diminished  size  of  ihe  fruit 
points  out,  he  obser\-es,  wlierc  titis  enemy  lias  been  at 
work.  In  Germany,  where  perhaps  this  insect  is  more 
numerous,  it  is  said  to  destroy  not  seldom  llie  larger 
builies  of  the  red  currant*.  The  foliage  of  these  fruits 
often  suflers  much  from  the  black  and  white  caterpillar 
of  PhaliCiia  grossulnriafa,  L, ;  ( tliis  was  the  case  last 
spring  at  Hull ;)  but  dieir  worst  and  most  destructive 
enemy,  particularly  of  the  gooseben-y,  is  that  of  a  small 
a»-4y.  TJiis  larva  is  of  a  green  colour,  shagreened  as 
It  Were  with  minute  black  tubercles,  which  it  loses  at  its 
'ast  moult.  The  fly-attaches  its  eggs  in  rows  to  the  un- 
tWside  of  the  leaves.  When  first  hatched,  the  little 
•nimals  feed  in  society ;  but  having  consumed  the  leaf 
on  which  they  were  born,  they  separate  from  each  other, 
'^od  the  work  of  devastation  proceeds  with  such  rapidity, 
'nat  frequently,  where  many  families  are  produced  on 
*he  same  bush,  notliing  of  the  leaves  is  left  but  die  veins, 
*l](l  all  the  fruit  for  that  year  is  spoiled''. 

Upon  the  leaves  of  the  cherry,  whioh  usually  succeeds 
^K  gooseberrj',  in  common  with  those  of  the  pear  and 
■^venU  other  fruit-trees,  the  slimy  larva  of  another  saw- 
^  (7".  Cerasi,  L.)  makes  its  repast,  yet  without  being 

'  Wiener  Venckh.  8vo.  29. 

*  AbridmseciJis  to  have  regarded  the  sow-fly  that  feeds  upon  the 
*^lttm{Teiilirtilo  CepreiB),  not  only  as  synonymous  with  that  wluch 
.  ^^^  upon  the  oiicr,  but  also  with  our  little  asiiailuit  of  the  goose 
I  "•■'rj  and  curraal.  Yet  it  is  very  evident  from  Reaumur's  account, 
^ho^  accuracy'  may  be  depended  upon,  that  they  are  all  distinct  spe- 
*"*«.  Fabricius's  description  of  i^ejl</  ngreci  with  tlie  insect  of  the 
B"*OMberry,  hut  that  wliich  he  has  given  of  the  larra  belongs  to  the 
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the  cause  of  any  very  material  injury.  But  m  Nc 
America  a  second  species  nearly  related  to  it,  knc 
there  by  the  name  of  the  slug-viorm,  has  becnne  prt 
lent  to  .such  &  degree  as  to  threaten  the  destruction 
only  of  the  cherry,  but  also  of  the  pear,  quince^  i 
plum.  In  1797  tliey  were  so  numerous  that  the  sma 
trees  were  covered  by  them ;  and  a  breeze  of  air  pass 
through  those  on  which  tliey  abounded  became  char 
with  a  very  disagreeable  and  sickening  odour.  Twt 
or  thirty  were  to  be  seen  on  a  siii^e  leaf;  and  m 
trees,  being  quite  stripped,  were  obliged  to  put  & 
fresh  foliage,  thus  anticipating  the  supply  of  the  succc 
ing  j-ear  and  cutting  off  the  prospect  of  firuit'. — In  8< 
parts  of  Germany  the  cherry-tree  has  an  enemy  equ: 
injurious.  A  splendid  beetle  of  llie  wee^-il  tribe  (B 
chiles  Bacchtis,  Hcrbst,)  bores  with  its  rostrum  throi 
the  halt-grown  fruit  into  the  soft  stone,  and  tliere  depo 
an  egg.  The  grub  produced  from  it  feeds  upon  the  ken 
and,  when  about  to  become  a  pupa,  gnaws  its  way  tbroi 
the  cherry,  and  sometimes  not  one  in  a  thousand  escapt 
This  insect  is  fortunately  rare  with  us,  and  has  usui 
Iwen  fouiiil  upon  the  black-thorn.  The  cherry-fly  t 
( Tephritei  Cerasi,  Latr.)  provides  a  habitation  for  its  m 
got  in  the  saioe  fruit,  which  it  invariably  q>oils'. 


•nimal  tnhaludng  the  lallow.  Probably,  confounding  cke  two  sptt 
he  dewrihed  the  imago  from  the  insert  of  the  former,  ontl  the  li 
(if  he  did  not  copy  from  Reaumur  or  Unti^)  from  thatofthe  lal 
liinni  was  correct  in  regarding  Reaumur's  three  iiiiecti  ai  duti 
ipccie*,  though  he  appears  to  ho  mistaken  in  referring  to  him  on 
T.JIava,  M  the  saw-fly  of  the  currant  aitd  gootebcrry  it  not  wl* 
yellow. 

•  Peck's  -Vfl/.  Niil.  Kftht  Slug-u-oriu.  9. 

■'  Tr.it  KUi„t>-  lifyti,:^.  m.  •  Rcaimi.  ii,  477. 


J 


IKDIRKCT  INJURIES   CAU£ED   BY  INSECTS. 

The  cliHerent  varieties  of  tlie  plum  ore  every  year 
more  or  less  injured  by  Aphides  ;  aiid  a  Coccus  (C  Per~ 
iktSf  F.?)  sometimes  so  abounds  upon  them  that  every 
twig  is  thickly  beaded  with  the  red  semiglobose  bodies 
of  the  gravid  females,  whose  progeny  in  spring  exhaust 
llie  trees  by  pumping  out  the  sap. 

iTie  blossoms  of  our  pear-trees,  as  we  learn  from  Mr, 
Knight,  are  often  rendered  abortive  by  the  grub  of  a 
brown  beetle :  and  a  considerable  quantity  of  its  fruit  is 
destroyed  by  tliat  of  a  small  four-winge<l  fly,  which  oc- 
casions it  to  drop  otf  prematurely".  This  would  seem 
to  be  a  saw-fly,  and  is  probably  the  species  which  Reau- 
"lur  saw  enter  tlie  blossom  of  a  pear  before  it  was  quite 
''pen,  doubtless  to  deposit  its  eggs  in  the  embrj'o  Iruit. 
He  often  fomid  in  young  pears,  on  opening  them,  a  larva 
of  this  genus ''. — A  httle  moth  likewise  is  mentioned  by 
"*r.  Forsyth  as  very  injurious  to  this  tree'. 

But  of  all  our  fruits  none  is  so  useful  and  important 
*s  the  apple,  and  none  suffers  more  from  insects,  which 
According  to  Mr.  Knight''  are  a  more  frequent  cause  of 
**>«  crops  failing  than  frost.  The  figure-of-eight  motli 
K^omtn/x  cartileoccpfiala,  F.)  Linn^  denominates  the  pest 
**f  Pomona  and  the  destroyer  of  the  blossoms  of  tlie  apple, 

.  *  On  Ue  Apple  and  Fear,  158.  The  beetle  Mr.  Knight  atlud^  to 
probabty  the  Cureulio  cAUmgitt,  L,,  which  answers  hiit  descfiptkiR, 
^*d  it  common  on  pear-trees. — In  Holland,  it  is  stated  in  a  tittle 
^■ct  on  this  subject  { IVr/«ntJcftng  ten  beu'ipe  $c,  rfoor  F.  H.  van 
**<3'ck.  8vo.  Huarlem  lUtt?)  that  the  great  destroyer  of  the  blosaoina 
^'*  thw  apple-  and  pear-tri.'es  is  the  larva  of  another  beetle,  CarciJio 
~w»«ir«a,  L,  which  fruin  the  name  and  Gyllenlial'a  addition  lo  the 
■*^biiat  pven  by  Linne — "  quas  destniit"- — should  sucm  to  be  iiiju- 
"^ous  in  Sweden  also. 

'■   Reaum.  utii  lupr.  *75,       *  -^  On  Fruit  Tteet,  271. 

"   On  the  Apph  aud  I'mF,  io. 
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pear,  and  chci-rj-. — He  also  mentions  another  {Tniea 
Corticclla,  F.)  as  iiiliabiting  apple-bearing  tTe«s  under 
iJie  bark. — And  Reaumur  1ms  given  us  the  history  of  a 
species  common  iii  this  countrj-,  and  producing  the  some 
effect,  often  to  the  destruction  of  the  crop,  the  caterpillar 
of  wtiich  feeda  in  die  centre  of  our  apples,  thus  occa- 
sioning them  to  fall",  jiveii  the  j'oung  grafts,  I  am  in- 
formed by  an  intelligent  friend'',  are  frequently  destroy- 
ed, sometimes  many  hundreds  in  one  night,  in  the  nur- 
series about  London,  by  Oirculio  Vastalor,  Marslu,  (CV 
jilcipcs,  F.)  one  of  the  short-snouted  weevils ;  and  the 
foundation  of  canker  in  fidl-grown  trees  is  often  laid  by 
the  larva;  of  Torlrix  It'iebcraiia'.  The  sap  too  is  oflen 
injuriously  drawn  off  by  a  minute  Coccus,  of  which  ll»e 
female  has  the  exact  sliajK;  of  a  muscle-shell  (C".  aibormt 
litwaiis,  Gcoffi.),  and  wlucli  Reaumur  has  accuraielj' 
described  and  figured''.  This  species  so  aboiindetl  i» 
1816  on  an  app!e-lrce  in  my  garden  tliat  tlie  whole  hark 
was  coveTed  witli  it  in  every  port ;  and  I  have  suice  been 
informed  by  Joshua  Huworth,  jun.  Esq.  of  Hull,  that  i^ 
equally  infests  otlier  trees  in  the  neighbourhood.  Even 
llic  fruit  of  a  golden  pippin  which  he  sent  me  were  thickly 
beset  widi  it. — But  the  greatest  enemy  of  this  tree,  nn*! 
which  has  been  known  in  this  coiuHry  only  since  th* 
year  1787,  is  tlie  apple-aphis,  called  by  some  the  CocnO* 
aiid  by  otliers  the  Aiueiican  hlighl.  Tliis  is  a  minute  in* 
sect,  coveted  with  a  long  cotlon-likc  wool  transpiring 
from  the  pores  of  iLs  body,  which  takes  its  station  in  th0 

*  IlcauiH.  ii.  401).  »  .Mr.  Scalci. 

*  Sec  Obwrvntioimin  iliis  Inject  in  the  3il  volume  cf  the 
fv/luml  Sorirtii'i  TrannrH'mt,  p.  ?,").     Bn'  W.  Sjicncc. 

*  RcBiun.  ;V.fl!>.  (.  S./.  6.  ^. 
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"'inks  and  rugosities  of  die  bark,  where  it  increases 
'Iiumiaiitly,  aiul  hy  constantly  drawing  ofTtlicsnp  causes 
"Jlimately  the  destruction  of  the  tree.  Wlience  this 
pesi  was  6rsl  intro<luced  is  not  certainly  known.  Sir 
'osejih  Banks  traced  its  origin  to  a  nursery  in  Slonne 
Street ;  and  at  first  he  was  led  to  conclude  thai  it  hnd 
iieen  imported  witJi  some  npple-trees  from  France.  On 
HHtii^,  however,  to  gardeners  in  that  countrj-,  he  found 
t  To  be  wholly  unknown  there.  It  was  tlierefore,  if  not 
■  native  insect,  most  probably  derived  from  Nortli  Anie- 
Ica,  from  whence  apple-trees  had  also  been  imported  by 
■e  proprietor  of  tlint  nursery.  Whatever  its  origin,  it 
preod  rapidly.  At  first  it  was  confined  to  the  vicinity 
|r  the  metropolis,  where  it  destroyed  thousands  of  trees. 
Hit  it  has  now  found  it^  way  into  other  parts  of  the  king- 
jbiii,  particularly  into  the  cyder  counties;  and  in  1810 
I*  many  perished  from  it  in  Gloucestershire,  tlint,  if 
pane  mode  of  destroying  it  were  not  discovered,  it  was 
$Bml  the  making  of  cyder  must  be  abandoned.  This 
l&luable  discovery,  it  is  said,  has  since  been  made ;  the 
t>pltCBtioii  of  the  spirit  of  tar  to  the  bark  being  rccom- 
Becnded  as  effectual*.  Sir  Joseph  Banks  long  ago  ex- 
p^Mteil  it  fi-om  his  own  np}>!e-trces,  by  the  simple  me- 
i»od  of  taking  off' all  the  rugged  and  dead  old  bark,  and 
fcwa  scrubbing  the  trunk  and   brandies  with  a  hard 


f  ■  TbisAplm  U  evi<lcti(ly  the  insect  ilfsefiliccl  in  llligcr'i  jifngnrr'it, 
g^.  nnder  tlie  name  of  J.  laaigera,  as  liuviiig  ilonu  great  injur)-  to 
K^l^e-trecs  in  ihe  nciglibourhowi  of  Bremen  in  1801.  That  it  it 
P"  Aphis  anU  no  Coccns  is  clear  from  its  oral  rcstriini  and  ihf  wingi 
ij'ilie  male,  of  which  Kr  Joicjih  Baiik^  pnasctac*  an  adinimble  draw- 
r"E  l^-  Mr.  Bauer,  On  this  Aphis  icc  Forsyth,  26.i  j  MohIMv  Meg. 
t*»ii.320:  and  also  for  Aiipist  1811  ;  anil  Sir  Jowpli  Buiib  in  the 
l^^tkullaral  Societi/'ii  7'rrintaclhnt,  ik  1'>S. 
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Our  more  dainty  and  delicate  fnuls,  at  least  such  ^tS 
e  usiiaUy  so  accounted,  the  apriccit,  the  peach,  and  lh»e 
nectarine,  originally  of  Asiatic  ori^n,  are  not  less  sul>- 
ject  to  the  empire  of  insects  than  the  homelier  natives  of 
Europe,     Certain  Aphides  form  a  convenient  and  shel- 
tered habitation  for  tlicmsehes,  hy  causing  portions   of 
the  leaves  to  rise  into  hollow  red  convexities;  in  tlie«« 
they  reside,  and,  with  tlieir  rostrum  pumping  out  tfae 
sap,  in  time  occasion  then»  to  curl  up,  and  thus  ddor*» 
the  tree  and  injure  the  produce,     Tlie  fruit  is  attacks*! 
by  various  other  enemies  of  this  class,  against  wlilcli  ^^ 
find  it  not  easy  to  secure  i  t :  wasps,  earwigs,  flie^,  woo^"* 
lic^  and  ants,  which  last  communicate  to  it  a  disagre^^" 
able  flavour,  all  share  with  us  these  ambrosial  treasure^  5 
the  first  of  them  as  it  were  ojtening  the  door,  by  niakin»f3 
an  incision  in  the  rind,  and  letting  in  all  the  resL — Tt*^ 
nucleus  of  the  apricot  is  also  sometimes  inhabited  by  tl*^^ 
caterpillar  of  a  motli,  which  devouring  the  kernel  caus^^* 
the  fruit  to  fall  prematurely '. — In  this  comilrj",   ho^^s'"" 
ever,  these  fruits  may  be  regarded  as  mere  luxuries,  n*"**^ 
therefore  are  of  less  consequence ;  but  in  North   Ajrm-^^" 
rica  they  constitute  an  important  part  of  tlie  general  pr— ^^^^* 
duce,  at  least  the  jieach,  serving  botli  as  food  for  swir^^ 
and  furnishing  by  distillation  a  useful  sjiiiit.     'ITie  i — ^*' 
vages  committed  upon  tliem  there  by  insects  are  so  ^^^^ 
rious,  that  premiums  have  been  offered  for  cxtirpati^*^^^" 
them.     A  ipecies   of  we«vi],   |>erhaps   a   Rynirhitts         *^' 
Herbst,  enters  the  fruit  wlien  unripe,  probably  laying 
t;ggs  witliui  the  stone,  and  so  destroys  them.     And 
kinds  of  ^gana,  F.,  by  attacking  the  roots  do  a  st 
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greater  injury  to  the  trees'. — A  Coccus,  as  it  should 

seem  from  the  description,  imported  about  thirty  years  ] 

ago  from  the  Mauritius,  or  else  with  tlic  Constantia  vine 

from  the  Cape  of  Good   Hope,  has  destroyed  nearly 

nine-tentlis  of  the  peacli  trees  in  the  Island  of  St.  Helena, 

where  formerly  they  were  so  abundant,  that,  as  in  North 

America,  the  swine  were  fed  with  them.     Various  means 

'lave  been  employed  to  destroy  this  plague,  but  hitherto 

■ithout  success*". — The  imperial  pine-apple,  the  glory  I 

of  our  stoves,  and  the  most  esteemed  of  the  gifts  of  Po-  | 

iiona,  cannot,  however  precious,  be  defended  from  the 

injuries  of  a  singular  species  of  mite,  the  7-ed  Spider  of  | 

gardeners,  (Acanis  tclari:is,  L.,)  which  covers  them,  and  .' 

'^'her  stove  plants,  with  &  most  delicate  but  at  the  same 

"ttie  very  pernicious  web.— The  olive  tree,  so  valuable  I 

**>  the  inhabitants  of  the  warmer  regions  of  Euroi)e,  often 

•Nourishes  in  its  berries  the  destructive  maggot  of  a  fly 

CQsci'niJ  Olea,  Lair.);  and  the  caterpillar  of  a  little  moth  , 

\  J^tKa  Oleclla,  F.),  which  prevs  upon  the  kernel  of  the 

**Uc!eus,  occasions  them  to  fall   before  they  are  ripe. —  j 

-Every  one  who  eats  nuts  knows  that  tliey  are  very  often 

^**habiled  by  a  small  wliite  grub;  tliis  is  the  offsjiring  of  ' 

*  weevil  {Curculio  Numm,  L.)  remarkable  for  its  long 

*»id  slender  rostrum,  with  wliicli  it  perforates  the  shell  I 

^lien  young  and  soft,  and  deposits  an  egg  in  the  orifice.  , 

'" — ^In  France  it  sometimes  happens,  when  the  chesnuls 

•  Dr.  Smith  Burton's  Letter  in  PAUin.  Magat.  xsii.  810.  William 
I^avy,  Esq.  Americnn  Consul  of  tile  Port  at  l-IuD,  long  re^dent  in 
^He  Unit^  Stntes,  informed  me  that  tlioiigh  he  hnd  abundance  of 
t>eMhes  at  his  country-house,  German  Town  nenr  Philndelphin,  lie 
couM  never  succeed  with  the  nectarine,  tbc  fhiit  consinnt!)-  falling 
off  perforated  bj' the  grub  of  some  insect.  , 

'  Dttcr.ofthc  I.  "/SI.  Ih/cna,  147, 
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promise  aii  Bbimdont  cro]T,  that  tlie  fruit  falls  before  it 
comes  to  niftturity,  scarcely  any  remaining  upon  the  trees. 
The  caterpillar  of  a  mntli  which  eats  into  its  interior  is 
the  cause  of  this  disapjiointment*, — Of  fruits  the  date 
has  the  hardest  nucleus ;  yet  an  insect  of  tlie  same  tribe 
with  the  aliovci  that  feeds  upon  its  kernel,  is  armed  with 
jaws  sufficiently  strong  to  |>erforate  it,  that  it  may  make 
its  escape  when  the  time  of  its  change  is  arrivnl,  and  as- 
sume the  pupa  between  tlie  stone  and  the  flesh.  Ilie 
date  is  eaten  also  by  a  beetle  which  Hasselqu^  calls  ■ 

Oik  of  the  most  delicious,  and  at  the  same  lime  most 
usel'ul,  of  all  onr  fruits  is  the  grape :  to  this,  as  you  know* 
we  are  indebted  for  our  raisins,  for  our  ciurants,  for  our 
wine,  and  for  our  brandy  ;  you  cannot  therefore  but  feel 
interested  in  its  history,  and  desire  to  be  uifurmed,  whe- 
ther, like  those  before  enumerated,  this  choice  gift  of 
heaven,  whose  produce  "  cheeretli  Goil  and  man','* 
must  also  be  the  prey  of  insects.  Tliere  is  a  singula** 
lieelle,  common  in  Hungarj-,  {Lelhnis  ccphalotei,  F.J 
which  gnaws  olTthe  jxmng  shoots  of  the  vine,  and  drags 
tlicm  backward  into  its  burrow,  where  it  feeds  upor* 
tliem:  on  this  account  tlie  country  people  wage  conti- 
nual war  witli  it,  destroyiug  vast  numbers''. — Threes 
other  beetles  also  attack  this  noble  plant :  two  of  them^ 
mentioned  by  French  authors,  {Rynchitcs  Uarckus  aniS 
Eumolpis  Vltis,)  devour  the  young  shoots,  the  foliage 
and  tlie  footstalks  of  tlie  fruit,  so  that  the  latter  is  pre— 

*  Rcaiim.ii.  505. 

•'  Iliid.  ii.  SOj.  nnd  Hansel qiiist's  Travi 
'  Thai  is  "  High  nnd  Low,"  Jud^i  ij 
'  Sturm  PrulicMaiufi  fount),  i.  S. 
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rented  from  coming  to  maturity';  and  n  third  {C.  Cornip- 
tor.  Host,)  by  a  Geniian,  whith  seems  closely  allietl  lo 
Cmnilio  Fastalor,  E.  B.,  {C.  }>icipcs,  F.)  if  it  be  not  the 
same  insect.  Tliis  destroys  tlie  young  vines,  often  killing 
them  the  first  year;  and  is  accounted  so  terrible  an  enemy 
to  them,  that  not  only  tlie  animals  but  even  their  eggs  are 
searched  for  and  destroyed,  and  to  forward  this  work  peo- 
ple often  call  in  tlie  ass'istance  of  their  neighbours", — In 
the  Crimea  the  small  caterpillar  of  a  Proeris  or  Zy^icna, 
(lepidopteroiis  genera  separated  from  Sji/tinx,  L.)  related 
to  P.  S/aliccs,  F.,  is  a  still  more  destiiiciive  enemy.    As 
soon  as  the  buds  open  in  the  spring,  it  eats  its  way  into 
them,  cs|>ecially  the  fruit  buds,  and  devours  the  germ  of 
the  grape.    Two  or  tliree  of  these  caterpillars  will  so  in- 
jure a  vine,  by  creeping  from  one  germ  to  another,  that 
't-  will  bear  no  fruit  nor  produce  a  single  regidar  shoot 
the  succeeding  year  *.^Vine  leaves  in  France  are  also  fre- 
'l^*enUy  destroyed  by  thelarvaof  a  moth  [PifralisvilantSf 
*-'  *};  in  Germany  another  species  does  great  injury  to  the 
y**Ung  bunches,  preventing  their  exjiansion  by  the  webs 
'*^  which  it  involves  them" ;  and  a  third  {Pyralisjasciana, 
^  -)  makes  tlie  grn|ies  themselves  its  food :  a  similar  insect 
**  alluded  lo  iu  the  threat  contained  in  Deiitexonomy '. — 
■*^e  worst  pest  of  the  vine  in  this  country  ia  Its  Coccus 
'^'   Vitis,  LO'Thls  animal,  which  fortunutely  Is  notsufiS- 
^*®t»tly  hardy  to  endure  the  common  temiwrature  of  our 
***Jnospliere,  soniellnies  so  abounds  upon  those  that  are 
*^iiltivaled  in  stoves  and  grecnliouscs,  that  their  stems 

'  I-aireillc,  HUl.  Xnt.  xi.  6(i.  33L 

*■  irwtinJncciHin.  r'V/<W.  iii.  207 

'  tVllas'i  Tmivli  m  S.  Jluiiia,  ti.  24 1.       ''  Jacfjiitii.  Cvtleet.  S.  97. 

•  Drut.  sxviii.  3S), 
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seem  quite  cm-erwl  with  little  locks  of  white  cotton;  whidl 
sppearance  is  cnused  by  a  lilumentous  secretion  transpiring 
through  the  skin  of  the  animal,  iu  which  they  envelop  tliris 
eggs.  Where  they  prevail  tliey  do  great  injury  to  the 
plant  by  subtracting  the  sap  from  its  foliage  and  fniiti 
and  causing  it  to  bleed. — And  to  close  the  list,  you  ars 
perfectly  aware  of  the  eagerness  with  which  wasps,  flies, 
and  other  insects,  attack  tlie  grapes  when  rijie,  often  leav- 
ing nothing  but  the  mere  skin  for  tlieir  lordly  proprietor. 

There  are  some  of  tliesc  creatures  that  attack  uidisci+ 
minately  all  fruit-trees.  One  of  tliese  is  tlie  TfttigqnH 
SfpteTideciin,  P.,  (so  called  because,  according  to  Kalm^  ^ 
if)]]ears  only  once  in  seventeen  years*.)  The  female  ovi 
posits  in  the  pith  of  the  twigs  of  trees,  where  the  grul* 
are  Imtched,  and  dn  infinite  damage  both  to  fruit-  aU 
forest-trees'*. — Another,  the  caterpillar  of  the  butterfl 
of  the  hawthorn,  {P/ipilio  Cratecgi,  h.)  \fhjch  in  1791*  ' 
some  parts  of  Germany,  stripped  the  iruit-trees  in  gene^ 
of  tlieir  foliage ''. — In  France  also  in  1731  and  17SS  tEs' 
ofamotli  which  seems  related  to  the  brown-tait  mcM 
I^Boialyx  phtEorhaa,  F.),  whose  history  has  been  given  * 
tlte  late  Mr.  Curtis,  was  so  numerous  as  to  occasiois- 
general  alarm.  Tlie  oaks,  ehns,  and  whiie-thom  hed^f 
looked  as  if  some  burning  wind  hod  passed  over  tliem  a^ 
dried  up  their  leaves;  for,  die  insect  devouring  only  o"* 
surface  of  diem,  that  which  is  left  becomes  brown  and  dir^ 
They  olso  laid  waste  ihe  fruit-trees,  and  e\'en  devour^ 
the  fruit!  so  that  the  parliament  published  an  edict  to  cor* 
l>el  jreople  to  collect  and  destroy  them;  but  diis  would  J 
a  great  measure  have  been  iiiefiectual,  hail  not  some  co3l 

•  Trttvrit.  ii.  0.  >-  Collinson  ir  I'hilot.  Teani.  liv.  x.  65. 
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Jns  fallen,  which  so  completely  onniliilatecl  Uiem,  that 
[  it    Via  difficult  to  meet  with  a  single  individual*. 

If  we  quit  the  orchard  and  firuit-garden  for  a  walk  in 
OUT  plantations  and  groves,  wc  shall  still  be  forced  to  wit- 
ness tliesadeffects  of  insect  devastation;  and  when  we  see, 
as   sometimes  happens,  the  hetlges  and  trees  entirely  dfr 
pr-iveil  of  their  foliage,  and  ourselves  of  the  shade  we  love 
from  ihe  fervidbeamof  tlie noon-day  sun;  when  the  sing^ 
irtg  birds  have  deserted  them;  and  all  their  music,  which 
tas  so  often  enchanted  us  by  its  mel oily,  variety,  and  sweet- 
ness, has  ceased — we  shall  be  tempted  in  our  hearts  to 
wish  the  whole  insect  race  was  blotted  from  the  page  of 
creation.  Numerous  are  the  agents  employed  in  this  work 
of  destruction.    Amongst  the  beedes,  various  cockchafers 
iifehlotitAa  vulgaris,  solslitialis,  and  horticola,  F.)  in  their 
t>erfect  state  act  as  consjiicuous  a  part  in  injuring  the  trees, 
*s  ilieir  grubs  do  in  destroying  the  herbage.  Besides  tlie 
leaves  of  fruit-trees,  they  devour  those  of  the  sycamore, 
*l»e  lime,  the  beech,  the  willow,  and  the  elm.     They  are 
Sometimes,  especially  the  common  one,  astonishingly  nu- 
0>erous.  MoufTet  relates  {but  one  would  think  that  diere 
must  be  some  mistake  in  the  date,  since  tliey  are  never 
soearlyin  their  appearimce,)  Uiat  on  tlieZ+th  of  February 
157+  such  a  number  of  tlieni  fell  into  die  river  Severn  as 
to  slop  the  wheels  of  the  water-mills''.  It  is  also  recorded 
in  die  Philosnphical  Transactions,  tliat  in  1688  they  filled 
tire  hedges  and  trees  of  part  of  the  county  of  Galway  in 
TOch  mfinite  numbers,  as  to  cling  to  each  other  in  clusterB 
like  bees  when  tliey  swarm;  on  the  wing  Uiey  darkened  the 
"ir,  and  produced  a  sound  like  that  of  distant  drums. 
•Rcauni.ii.  ]i^  •  Mpum.-t,  ICO, 
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When  diey  were  feeding,  the  noise  of  tlieir  jaws  might  li 
mistaken  for  tlie  sawing  of  timber.  Travellers  and  pec^ 
abroad  were  very  miicli  aiinoyct!  by  their  continual  flyin 
in  tlieir  faces;  and  in  a  short  time  tlie  leaves  of  all  tlie  tree 
fur  some  miles  round  were  so  totally  consumed  by  then 
that  al  Midsummer  the  coimtry  wore  the  iis|>ecl  of  lb 
depth  of  winter*. 

But  the  criminals  to  wliom  it  is  principally  owing  thi 
our  groves  are  someUmes  stripited  of  the  green  robe  < 
summer,  are  the  variijus  tiides  of  Lcpidoptaa,  myrlm 
of  whose  caterjiillars,  in  certain  seasons,  despoil  wlto 
districts  of  dieir  beauty,  and  our  walks  of  all  their  plfi 
sure.  In  1731  tlie  oaks  in  Fnmce  were  terribly  d 
vastated  by  the  larva  oi Bomb^x  dhpar,  F.'',  and  in  17! 
many  of  dte  pine  forests  about  Bayreutli  suA'ered  a  siftf 
lar  injmy  from  tliat  i»f  fi.  Mottacha,  F.'  Noclua  bntmal 
F.  is  also  a  fearful  enemy  to  die  foliage  of  almost  er« 
kind  of  tree'',  llie  woods  in  ceiljiin  provinces  of  Noi 
America  are  in  some  years  entirely  stripjied  by  that  of  * 
odier  motli,  wliicli  eats  all  kinds  of  leaves.  Tliis  happ* 
ing  at  B  time  of  tlie  year  when  die  lieat  is  most  excesc^ 
is  attended  by  fatal  consequences.  For,  l^ing  depri  * 
of  the  shelter  of  their  foliage,  whole  forests  are  soinetiK* 
entirely  dried  up  aiid  ruiiicil  \ — Tlie  brown-tail  nK» 
before  alluded  to,  which  occasionally  bares  our  hawth^ 
hedges,  has  been  rendered  famous  by  die  alarm  it  cau-i 
to  the  inhabitants  of  the  vicinity  of  the  metropolis  in  17  * 
when  rewards  were  offered  for  collecting  die  caterpill£3 
and  the  churchwardens  and  overseers  of  the  parishes 

■  Phdot.  Trant.  six.  741.  •■  Real 

'  Wiater  Verscieh.  Sro.  73.         "  De  C 
•  Kdm's  Tranlt,  ii.  7. 
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toiLlctt  to  see  iJieiii  burnt  by  bushels.— Voii  may  have  ob- 

sei~ved  perlmps  iii  some  cabinets  of  foreign  insects  an  am, 

llie   Jiead  of  wliidi  is  very  large  in  proportion  to  tlie  size 

of  its  body,  witli  a  piece  of  leaf  in  its  inutith  many  times 

bigger  than  ttsel£   These  ants,  colled  in  Tobago  parasot 

ants  {Formica  cepkalofes,  L.),  cut  circular  pieces  put  of  the 

leaves  of  \-arioiis  trees  and  ])lanLs,  which  diey  carry  in  their 

jttiws  to  their  nests,  and  they  will  strip  a  tree  of  its  leaves 

in  a  night,  a  circumstance  wliich  lias  beeji  confirmed  to 

>ne    by  Captain  Hancock'.     Stcduian  mentions  another 

very  large  ant,  being  at  least  an  inch  in  length,  which  has 

tho  same  instinct.  It  was  a  pleasant  sjiectacle,  he  observes, 

to  behold  tliis  army  of  ants  marching  constantly  in  the 

**n\e  direction,  and  each  individual  with  its  bit  of  green 

l«*f  in  its  mouth",  llie  injury  thus  caused  to  trees  by 

**l*ects  is  not  confined  to  tlie  mere  loss  of  their  leaves  for 

Ohe  season ;  for  it  occasions  them  to  draw  upon  the  funds 

of  another,  by  sending  forth  premature  shoots  and  making 

B^nis  unfold,  dial,  in  the  ordinary  course,  would  not  have . 

I**»t  forth  their  foliage  till  the  following  year. 

Otlier  insects,  though  they  do  not  entirely  devour  the 
'*aives  oi  trees  and  plants,  yet  considerably  diminish  their 
luty.  Thus,  for  instance,  sometimes  the  subcutaneous 
''irrn!  undermine  them,  when  the  leaf  exhibits  the  whole 
*^«urse  of  tlieir  labyruidi  in  a  pallid,  tortuous,  gradually 
filiating  line — at  others  the  Tortrices  disfigure  them  by 

*  The  iBinc  inlulligi'nl  gcnlkiiian  related  to  mc,  that  a  pcnoii  har^ 
*nc  tkkcn  tome  Innd  nl  Bolita  in  the  Bnuits,  he  wai  coiniiclled  by 

I   "*««  ant*,  which  were  w  numerous  m  to  feiiJtT  every  cHbri  to  A^ 

I  *X*oy  ihnn  indfeclual,  to  relinquish  the  occupation  of  il.  Their  nettt 

~~      e  escavsted  to  the  iLstoniahiiig  depth  offonrlcun  feci.  Merion  /n- 

~  r.  IS.  SmeBthiutin  on  TcrviUn,  Phil.  Tram.  IxkI  311.  note  35. 

*  St«]nisn,ii.I4?. 
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rolling  them  up,  or  ifie  leaf-cuttei-  bees  by  taking  a  ptoca  i 
out  of  tliem,  or  certain  Tinese  again  by  eating  tli^uTj 
under  surface,  and  so  causing  tliem  to  wither  either  paJT— 
tially  or  totally.  You  have  doubtless  obsenecl  what  is 
called  the  Loney-tlew  upon  tlie  ninple  and  other  tre^S 
concerning  whicli  the  leurned  Roman  naturalist  Pluiy 
gravely  hesitates  whether  he  shall  call  it  the  sweat  of  tlie 
heavens,  the  saliva  of  (he  stars,  or  a  litjuid  produced  V>y 
the  purgation  of  llie  air'!!  Perhaps  you  may  not  lie  , 
aware  that  it  is  a  secretion  of  Aphides,  whose  e&crem^^nt 
has  the  privilege  of  emulating  Sugar  and  honey  in  sweets 
ness  and  purity.  It  however  ulten  tarnishes  the  lust-'* 
of  tliose  trees  ill  wliidi  ttiese  insects  are  numerous,  ax>^ 
is  the  lure  tliat  attracts  the  swarms  of  anta  which  y<:>* 
may  often  see  traveUing  up  and  down  tlie  trunk  of  *!*•. 
oak  and  other  trees.  The  larch  iu  particular  is  inbabil^s^ 
by  an  Aphis  transpiring  a  waxy  substance  like  filame«*-fl( 
of  cotton:  this  is  sometimes  so  uiilnilely  multiplied  uf>*^^ 
it  as  to  whiten  tliu  whuie  tree,  whicli  ollen  perishes  ^ 
consequence  of  its  attack.     Ilie  betcli  is  infested  b^     A 


similar  one.     Some  animals  also  of  this 


genus 


inhabiti*^ 


the  poplar,  elm,  lune,  and  willow,  reside  in  galls  lt»^^ 
have  produced,  that  disfigure  die  leaves  or  their  ft^*-  HI 
stalks.  Perhaps  those  resembling  fruit,  or  flowers,  ^; 
moss,  produed  by  the  Aphis  of  the  fir  {Aphis  AbicHs,  H-*'^ 
the  different  species  of  gall-gnats  {Cecidomi/ia,  Latr.),  ^ 
occasioned  by  die  puncture  and  oviposition  of  tlie  varied  * 
kinds  of  gall-fiies  [Ci/nijis,  L.),  may  be  regarded  ratb^  "^ 
as  an  ornament  than  as  an  injury  to  a  tree  or  shrub;  ;^^^ 
when  too  numerous  tliey  must  deprive  it  of  its  proj-*  ^ 
nutriment,  and  so  occasion  some  defect.  And  probata  ^ 
■  Hki.  A'fl/.  I.  xi.  f.  j:. 
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tlw  enormous  wens,  and  other  monstrosities  and  dctbr- 
mities  obserrable  in  trees,  may  have  been  orif^inalJy  pro- 
duced bv  the  bite  or  incision  of  insects. 

Beades  exterior  insect  enemies,  living  trees  are  liable 

to  the  ravages  of  many  that  are  interior.     Tiie  caterpil- 

lu"  of  the  great  goat  moth  Cossik  {ligniperda,  Y.),  o\'  the 

™i"net  hawk-moth  {Sesia  crabronij'ormis,  F.),  and  of  two 

beetles  {Nitidula  gr-isea,  F.,  and  Onctdio  Lajialfii,  L.), 

■iftvour  the  wood  of  the  willow  and  sallow,  which  thus  in 

"me  often  become  so  hollow  as  to  be  easily  blown  down. 

^*>e bee  hawk-moth  (Sesia  apifannis,  F. " ),  and  probably 

^Sfnchites  Popidi,  a  brilliant  green  weevil,  feeds  upon  the 

P"^lar — PrioniK  coriariiis  is  sometimes  found  in  the  oak 

*^d  sometimes  in  the  elm,  anil  lioslrickus  Pint,   F.  In 

'•^e  Scotch  fir.     Mr.  Stephens  informs  me  thai  the  6r- 

""Ces  in  a  phintation  of  Mr.  Foljmnbe's  in  Yorkshire  were 

**^stroyed  by  a  hj-menoplerous  insect  (Sirex  Gigas,  L.), 

^liUe  those  of  another  belonging  to  the  same  gentleman 

***   Wiltshire  met  with  a  similar  fate  from  the  attack  of 

^**rrx  Jiwetiai.^,  L. — When  the  sap  flows  from  wounds  in 

*   tree  it  b  attended  by  various  other  beedes,  (I  have 

^^bserved  Celonia  atirata,  F.,  and  several  Nitidulte  and 

^taphytinidte  bnsy  in  this  way,)  which  prevent  it  from 

■*«aling  so  soon  as  it  would  otherwise  do;   and  if  the 

l>nric  be  any  where  separated  from  die  wood,  a  ntimerous 

**iny  of  wood-lice,  earwigs,  spiders,  field-bug?!,  and  si- 

*t»ilar  nibcm-tical  insects  take   their  station  there  and 

l>revent  a  re-union. 

The  mischief  however  produced  by  any  or  all  of  these, 
>s  not  to  be  compared  widi  diat  sometimes  sustained  in 
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Germany  from  the  attacks  of  a  small  beetle,  {Boslricft* 
Typographus,  F.,)  so  calli^il  on  accotuit  of  a  fand^ 
resemblance  between  tlie  jiaths  it  erodes  and  letteK 
which  Ixires  into  the  fir,  TJiis  insect,  in  its  preparato* 
state,  feeds  upon  the  soU  inner  bark  only :  but  it  attac;^ 
this  important  part  in  such  vnsl,  nunil>ers,  80,000  beiv; 
sometimes  found  in  a  single  ti-ec,  tliat  it  is  infinitely  m(»a 
noxious  tlian  any  of  those  that  bore  into  the  wood :  aKi 
such  is  its  vitality,  that  though  the  bark  be  battered  aac 
the  tree  pUmged  into  water,  or  laid  ujion  tlie  ice  or  smo"^ 
it  rcmeuns  alive  and  unhurt  The  leaves  of  the  tr^ 
infeiiltHl  by  these  insects  fnst  l>ecome  yellow,  the  trcs 
themselves  then  die  at  the  toji,  and  soon  entirely  perisa 
Tlieir  ravages  liave  long  been  known  in  Geimony  uim£J| 
the  name  of  Wmm  liSAniss  (decay  caused  by  worms) ;  aM| 
in  the  old  liturgies  of  that  country  the  animal  itself  ^ 
formally  mentioned  under  its  vulgar  apiKllation,  "TH 
Turk."  Tliis  [jest  was  particularly  prevalent  and  caus^ 
incalculublemiscliief  about  the  yciu-  1C(J5.  In  thebef^al 
ning  of  tlie  last  century  il  again  showed  itself  in  lL3 
Hartz  forests — it  reajipeared  in  1757,  redoublcil  its  td 
juries  in  1769,  and  arrived  at  its  height  in  1783,  whe^ 
die  number  of  trees  destroyed  by  it  in  ihc  above  foresMI 
alone,  was  calculated  at  a  millloii  ;iiid  a  halt^  and  ih^ 
iidiabitants  were  direatened  with  a  total  suspension  iM 
the  working  of  their  mines,  and  consequent  ruin.  A  + 
this  period  these  BostfJchi,  when  arrivetl  at  their  perfecj 
state,  migrated  in  swarms  like  l»ces  into  Suabia  and  Fran-j 
CMiia.  At  lengtli,  between  tlie  years  17S-t  and  1789,  ii« 
consequence  of  a  succession  of  cold  and  moist  scosotisii 
the  numbers  of  this  scourge  were  sensibly  <liminished^ 
It  appeared  again  however  in  1790,  and  so  late  as  ]79<9 


I 
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was  great  reason  to  fear  for  tlie  few  fir-trees  that 
Were  left'. 

The  sectls  of  forest-  as  well  as  of  fruit-trees  are  doubt- 
less suhject  to  injuries  from  tlie  same  quarter,  but  these 


1 


em^n 


e  out  of  the  rencli  of  obsenation,  have  not  been 


"iiach  nolice<l.  Acorns,  however,  a  considerable  article 
"ith  nurserymen,  are  said  to  liave  both  a  moth  and  a 
"Cede  that  prey  upon  thein;  mid  what  is  remarkable, 
tbough  sometimes  one  larva  of  each  is  found  in  the  same 
'*eom,  yet  two  of  either  kind  are  noer  to  lie  met  with 
together''.  The  lieetlc  is  probably  the  Curculio  Glandit/m 
**r  Mr.  Marsham,  and  is  nearly  related  to  the  species 
^^hose  grub  inhabits  the  nnl. 

Having  now  conducted  you  round  and  exhibited  to 
yo«  tlie  melanchol}'  pr^mfs  of  the  universal  dominion  of 
**isects  over  our  vegetable  treiwures,  whOe  growing  or 
^i^dued  with  the  principle  of  vitality,  in  their  separate 
"«ie^>artnientH, — I  must  next  introduce  you  to  a  pest  worse 
*-han  all  put  U^tlier,  which  indiscriminately  attacks  and 
^ieslroys  every  T^;etable  substance  that  tiic  earth  prct- 
•iiices,  and  which,  wherever  it  prevails,  cairies  famine, 
I*«9lilence  and  death  in  its  Irani.    Happily  for  this  country 
ajid  we  cannot  be  too  thankful  for  the  privilege,  we  know 
this  scourge  of  nations  only  by  repi>rt.     The  name  of 
■^^ocust,  which  has  been  such  a  sound  of  hoiTor  in  other 
countries,  here  only  suggests  an  object  of  interesting  in- 
quiry.    But  the  ravages  of  locusts  are  so  copious  a  tlieme 
'hat  they  merit  to  lie  considered  in  a  separate  Icitcr. 

I  Jm,  .^c. 


■ 
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To  look  al  a  locust  in  a  cabinet  of  insects,  you  woulc^^" 
not,  at  first  sight,  deem  it  capable  of  being  the  source  o^^ 
$0  much  evil  to  mankind  us  stands  on  record  against  it 
'*  This  is  but  a  small  creature,"  yon  would  say,  "  ant 
the  mischief  which  it  causes  cannot  be  far  beyond  thi 
proportion  of  its  bulk.     The  locusts  so  celebrated  in  his' 
tory  must  surely  be  of  the  Indian  kijid  mentioned  bj 
Pliny,  which  were  three  feet  in  tengtli,  with  legs 
strong  tiiat  the  women  used  them  as  saws.     1  see  indeec^^fl 
some  resemblance  to  the  horse's  head,  but  where 'are 
eyes  of  the  elephant,  the  neck  of  the  bull,  the  horns  o:::  -^ 
the  stag,  the  chest  of  the  lion,  the  belly  of  the  scorpions^- 
Uie  wings  of  tJie  eagle,  the  thighs  of  the  camel,  the  I^^^ 
of  the  ostrich,  and  the  tail  of  the  serpent,  all  of  whicl:^^ 
tlie  Arabians  mention  ns  attributes  of  this  widely  dreadet^V 
insect  destroyer' ;  hut  of  which  in  the  insect  before  ni^^ 
1  discern  little  or  no  likeness?"     Yet,  although  this  oni— ' — 
mal  be  not  ver^'  tremendous  for  its  size,  nor  very  terrifi<^=^ 
in  its  appearance,  it  is  tlie  very  same  whose  ravages  havc^^  ' 
been  the  theme  of  naturalists  and  historians  in  all  ages^- 
and  upon  a  close  examination  you  will  find  it  to  be  pe— - 
Guliwly  fitted  and  furnished  for  the  execution  of  it» 
•  Bocliart,  Hirmmc.  P.  ii.  I.  ir,  c.  5.  A^b. 
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"Ifice.  It  is  armed  with  two  pair  of  very  strong  jaw^ 
"le  upper  terminating  in  short  aiid  tlie  lower  in  long 
teeUi,  by  which  it  can  botli  lacerate  and  grind  its  food — 
''*  stomach  is  of  extraordinary  capacity  and  powers — its 
"*"€]  legs  enable  it  to  leap  to  a  consideral)Ie  distance, 
""d  its  ample  vans  are  calculated  lo  catch  tlie  wind  as 
®^Is,  and  so  to  carry  it  sometiines  over  tlie  sea ;  and  al- 
'"ough  a  single  individual  can  eiTect  but  little  evil,  yet 
''■'faen  tlie  entire  surface  of  a  country  is  covered  by  them, 
***(!  every  one  makes  bare  the  spot  on  nliicb  it  stands, 
'•^e  niischief  produced  niuy  Ij«  as  infinite  as  their  num- 
***i^.  So  well  do  die  Arabians  know  tlieir  power,  that 
•-rjey  make  a  locust  say  to  Maliomct — "  We  are  the 
^■Tny  of  Uie  Great  God ;  we  produce  ninety-nine  eggs; 
*■*  tJie  htuidred  were  completed,  we  sliould  consume  the 
^^^holc  earth  and  all  that  is  ui  it'." 

Since  it  is  possible  you  may  not  have  paid  particular 
^**t«niion  to  tlie  accounts  given  by  various  authors  both 
^***cient  and  modem,  of  the  ahnost  incredible  injury  done 
**^  the  human  race  by  these  creatures,  I  shall  now  lay 
^^^ftjre  you  some  of  tlie  most  striking  particulars  of  their 
**^'vastations  that  I  have  been  able  to  collect. 

"The  earliest  plague  of  tliis  kind  which  has  been  re- 

^*>i-ded,  api>ears  also  to  have  been  the  most  direftil  in 

*'-s   immediate  effects  that  ever  was  inflicted  upon  any 

^^tion,     I  am  speaking,  as  you  may  well  suppose,  of  the 

''^Hrtists  with  which  the  Egj'ptian  tyrant  and  his  people 

^^Te  visited  for  tlieir  oppression  of  the  Israelites.     Only 

^^Onceive  to  yourself  a  coimtry  so  covered  by  diem  that 

**<>  one  can  see  Uie  face  of  the  groimd — a  whole  land 

**'»rkened,  and  ali  its  produce,  whether  herb  oi-  tree,  so 

•  Bocharl,  uii  ivpr.  c,  6.  iS.i, 
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SH 

ilevoured  that  not  the  leiist  vestige  of  green 
ther'. — But  it  is  not  necessary  for  me  to  er 
upon  a  history  tlie  circumstances  of  wh- 
known  to  you. 

To  this  species  of  devastation  Afr 
alwaj'S  to  have  been  peculiarly  s* 
gathered  from  the  law  in  Cyren-  ^ 

by  which  the  inliabitants  were  eiij 
locusts  in  three  diflerent  states,  three  u.. 
—first  their  eggs,  then  tlieir  young,  and  lastly  u 
insecl''.  And  not  without  reason  was  such  a  law  enai.,  ^^ 
for  Orosius  tells  us  tliat  in  tlie  year  of  the  world  3,8C^^^^ 
Africa  was  infested  by  such  infinite  myriads  of  th< 
animals,  that  having  devoured  every  green  thing, 
flying  off  to  sea  they  were  drowned,  and  being  cast  u] 
the  shore  they  emitted  a  stench  greater  tlian  could  har 
been  produced  by  the  carcases  of  100,000  men'.  S" 
Aiigustine  also  mentions  a  plague  to  have  arisen  in  ths 
coimtry  fi^m  tlie  same  cause,  which  destroyed  no  less 
800,  000  [wrsons  {ocHngenta  hominum  viiUia)  intheldn^^ 
dom  of  Masanissa  alone,  and  many  more  in  the  teiTitori^^ 
bordering  ujion  the  sea*". 

From  Africa  this  plague  was  occasionally  imported  inl»— ^ 
Italy  and  Spain;  and  a  historian  quoted  in  Moulfct  le-S 
lates  tliat  in  the  year  591  an  infinite  army  of  locusts  of — 
size  unusually  large,  grievously  ravaged  part  of  Italy ;  an^v    _ 
being  at  last  cast  into  the  sea,  from  their  stench  arose  ^-    * 
pestilence  which  carried  off  near  a  million  of  men  iiafl 

■>  £xod.x.S.  14,  IS.  <>  ;At(.  A'of.I.xi.cSa    AaindlM 

law  wu  enatted  in  Lcmnof,  by  which  every  une  was  compcUed  *^ 
bring  a  certain  measure  of  locusts  annually  to  the  mngiitnites.  Plio 
ibid.         '  CJio).  conlTa  Fag.  1.  v.  c,  2,        ■'  LfotLT,  /..  31?.  nnic  <• 
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beasts.  In  the  Venetian  territory,  also,  in  1+78  more  than 
30,000  persons  are  said  to  have  perished  in  a  famine  oc- 
casioned by  Uicse  terrific  scniirges.  Many  other  instances 
of  their  de\*fistations  in  Europe,  in  France,  Spain,  Italy, 
t'ermany,  &c. ',  are  recorded  by  the  same  autlior.  In 
16S0  a  cloud  of  them  was  seen  to  enter  Russia  in  three 
different  places,  which  from  thence  passed  over  into  Po- 
'and  and  Litliuania,  where  the  air  was  darkened  by  their 
numbers.  In  some  places  they  were  seen  ijnng  dead  heaped 
•*neupon  another  to  the  depth  of  four  feet;  in  others  they 
<^overed  the  surface  tike  a  black  cloth,  the  trees  bent  with 
tl>eir  weight,  and  the  damage  they  did  exceeded  all  com- 
putation''. At  a  later  period  in  Languedoc  when  the  sun 
oecame  hot  they  look  wing  and  fell  upon  the  com,  de- 
vouring both  leaf  and  ear,  and  that  with  such  expedition 
*hat  in  three  hours  they  wouhl  consume  a  wiiole  field. 
After  having  eaten  up  tlie  com  they  attacked  the  vines, 
*liepulse,  the  willows,  and  lastly  the  hemp  notwithstanding 
>ta  bitterness'.  Sir  H.  Davy  informs  us"*  that  the  French 
government  in  1 81 3  issued  a  decree  with  a  view  looccasion 
the  destruction  of  grasshojipers. 

Even  this  happy  island,  so  remarkably  distinguished 
'>y  its  exemption  from  most  of  those  scourges  to  which 
''tiler  nations  are  exposed,  was  once  alarmed  by  the  ap- 
pearance of  locusts.  In  1748  they  were  obser^■ed  here  in 
considerable  numbers,  but  providentially  they  soon  pe- 
•"^shed  without  propagating.  These  were  evidently  strag- 
glers irom  the  vast  swarms  which  in  the  preceding  year 
*"*!  such  infinite  damage  in  Wallachia,  Moldavia,  Tran- 
•ylvania,  Hiingarj-,  and  Poland.     One  of  these  swarms, 

•  Monflct,  123.         !■  Biaeley.Ui.  2.W.        '  pm,s.  Tmm.  IfiSO. 
''   Elements  if  Asrifullural  CAt-oailry,  -233. 
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which  entered  Transylvania  in  August,  was  several  hun- 
dred fathoms  in  width,  (at  Vienna  the  breadth  of  one  of" 
them  was  three  miles,)  and  extended  to  so  great  a  lengtb 
ns  to  be  four  hours  in  passing  over  tlie  Red  Tower;  and 
such  was  its  density  tlmt  it  totally  intercepted  tlie  solar 
liglit,  so  that  when  they  flew  low  one  person  could  not  see 
another  at  tlie  distance  of  twenty  paces'.     A  similar  ac- 
count has  been  given  me  by  a  iriend  of  mine"  long  resi- 
dent in  India.      He  relates  that  when  at  Poonah  be  was 
witness  to  an  immense  army  of  locusts  which  ravaged  tfa^    . 
:Mahratta  country,  and  was  supposed  to  come  from  Arabia 
(liiis,  if  correct,  is  a  strong  proof  of  their  power  to  pass 
the  sen  under  bvournble  circumstances),     1'lic  column 
they  composed,  my  &iend  was  informed,  extended  fiw^ 
hmidred  miles;  and  so  compact  was  it,  when  on  the  win^^ 
that  like  an  eclipse  it  completely  hid  the  sim,  so  that  im^* 
shadow  was  cast  by  any  object,  and  some  lofty  tombs  di- 
stant from  liis  residence  not  more  than  two  hundred  yarcA* 
were  rendered  <|uite  invisible.  Tliis  was  not  tlie  Gryltm^* 
mi^'otoiitts,  L.,  but  a  red  si>eciesj  which  circumstancT' 
much  increased  the  horror  of  the  scene;  for,  clusteriia^F: 
upon  the  trees  after  they  had  stri|>|jed  them  of  tlieir  foL-5^ 
age,  they  imjiartejl  to  them  a  sanguine  Iiue.     The  peaer^*^ 
was  the  Inst  tree  that  tliey  touched. 

Dr.  Clarke,  to  give  some  idea  of  the  intuiite  numi 
of  tliese  animals,  compares  diem  to  a  flight  of  snow  whel 
the  flakes  are  carried  obli<juely  by  the  wind.  Thev  o» 
vered  his  carriage  and  horses,  and  the  Tartars  assert  tbm 
people  are  sometimes  sufibcated  by  diem.  The  whol ' 
face  of  nature  might  have  been  described  as  covered  by  - 

•  rhil«t.  Tnm.  xUi.  30,  *  Mi.jor  Moor,  luilhor  of  TItr  .\a^ 

niAW  </  Ca/itaiii  LiUle'i  Drtaehmcnl,  The  Himlu  Panlknn,  Ac. 
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filing  v&L  They  consisted  of  two  species,  G.  ialaricus 
uAmg^atorius,  L.;  the  first  b  ahnost  twice  the  size  of 
the  second,  and,  because  it  precedes  it,  is  called  by  the 
Tartars  the  herald  or  messenger". — The  account  of  an- 
other traveller,  Mr.  Bairow,  of  their  ravages  in  the  south- 
ern parts  of  Africa  (m  1 784  and  1 797)  is  still  more  strik- 
ingi  an  area  of  nearly  two  thousand  square  miles  might 
be  sud  literally  to  be  covered  by  them.  When  driven 
into  the  sea  by  a  N.  W.  wind,  they  fonned  upon  the  shore 
forfiily  miles  a  bank  tliree  or  four  feet  higli,  and  when 
tlw  wind  was  S.  E.  tlie  stench  was  so  powerfiil  as  to  be 
snelt  at  the  distance  of  150  mile3^ 

From  1 778  to  1 780  the  empire  of  Morocco  was  terribly 
devastated  by  them,  every  green  thing  was  eaten  up,  not 
s^en  the  bitter  bark  of  the  orange  and  pomegranate  escap- 
"■g;— a  most  dreadful  famine  ensued. — The  poor  were 
*en  to  wander  over  the  comitryderivingamisernble  sub- 
«stence  from  therootsof  plants;  and  women  and  children 
"Howed  the  camels,  from  whose  dung  they  picked  the  in- 
digested grains  of  barley,  which  they  devoured  with  avi- 
*''ty :  in  consequence  of  this,  vast  numbers  perished,  and 
*^G  roads  and  streets  exhibited  the  imburied  carcases  of 
*•>«  dead.     On  this  sad  occasion,  fathers  sold  iheir  chil- 
***"en,  and  husbands  tlieir  wives'.     When  they  visit  a 
^*>Untr}',  says  Mr.  Jackson,  speaking  of  the  same  empire, 
**  Isdoves  every  one  to  lay  in  provision  for  a  famine,  for 
***ey  slay  from  three  to  seven  years.     When  they  have 
**«voured  all  odier  vegetables,  ttiey  attack  tlie  trees,  con- 
*UTOnig  first  the  leaves  and  then  die  bark.     From  Moga- 


'  TraKU.  i.  3<8. 

•  Souihey'*  Tholaba.X. 


<•  Travels,  iSc,  257. 
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(lor  to  Tangier,  before  the  plugiie  in  1 799,  the  fece  of  ih^* 
earth  was  covered  by  them — at  that  lime  a  singular  inci— ^ 
dent  occured  at  El  Araiclie.  Tlie  whole  region  from  tlies^ 
confines  of  the  Saliara  was  ravaged  by  tJiem :  but  on  the 
othersideoftheriverEl  Kosnotoneoftbcmwastobeseen, 
though  there  was  nothing  lo  prevent  their  flying  over  it. 
Till  then  tliey  had  proceeded  nortliward ;  but  upon  artii- 
ing  at  its  banks  ihey  turned  to  the  east,  so  that  ail  the  coun- 
tjy  north  of  El  Araiclie  was  fiitl  of  pidse,  fruits  and  gnun, 
—exhibiting  a  most  striking  contrast  to  the  desolation  of 
the  adjoining  district.  At  length  tliey  were  all  carried 
by  a  violent  hurricane  into  the  Western  Ocean;  the  shore, 
as  in  former  instances,  was  covered  by  their  carcases, 
and  a  pestilence  was  caused  by  the  horrid  stencli  which 
they  emitted: — but  when  this  evil  ceased,  their  devasta- 
tions were  followed  by  a  most  abundant  crop.  Ilie  Arabs 
of  the  Desert,  "whose  hands  are  against  every  man',"* 
wid  who  rejoice  in  the  evil  that  befalls  other  nations, 
when  they  beliold  the  clouds  of  locusts  proceeding  from 
the  north  are  ^led  with  gladness,  anticipating  a  general 
mortality,  which  tliey  call  El-KAere  (tlie  benediction); 
for,  when  a  country  is  thus  laid  waste,  they  emerge  from 
their  arid  deserts  and  pitch  th«r  tents  in  the  desolated 
plains'". 

The  noise  the  locusts  make  when  engaged  in  the  work 
of  destruction  has  been  compared  to  the  sound  of  a  flame 
of  fire  driven  by  the  wind,  and  the  effect  of  their  bite 
to  that  of  fire'.  A  wild  poet  of  our  day  has  very  striking- 
ly described  the  noise  produced  by  their  flight  nnd  up^ 
prooch: 

•  Genes,  xvi.  IS.  "  JocksonN  Traali  in  Maioceo,  5-L 

■  Scu  Uochari,  Miciv^Ui.  l\  I,  iv.  i-.  5.  47-1.5. 
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"  Onnard  they  came  a  dark  conlinuoua  cloud 
Of  congregated  myriads  numbcrleiis. 
The  nuhing  of  whose  wings  was  as^  the  sound 
Of  a  brood  river  headlong;  in  it^  toursc 
Plunged  from  a  mountain  summit,  or  the  roar 
Of  a  wild  ocean  in  tlit'  aiiliimn  alorm 
SbatteriDg  its  billows  on  ii  shore  of'roc)u>' '." 

But  no  account  of  the  appearance  and  ravages  of  these 
terrific  Insects,  for  correctness  and  sublimity,  comes  near 
that  of  the  prophet  Joel,  "  A  day  of  darkness  and  of  gloom- 
iness, a  (biy  of  clouds  ajid  of  diick  darkness,  as  the  morn- 
ing spread  upon  the  mountains:  a  great  [jeople  and  a 
strong:  there  hath  not  been  ever  die  like,  neither  shall  be 
ony  more  after  it,  even  to  the  years  of  many  generations. 
A  lire  devoureth  before  them;  and  bcliind  tliem  a  flame 
biirneth:  the  land  is  as  the  garden  of  Eden  before  tliem, 
""ntl  behind  them  a  desolate  wilderness;  yea,  and  nothing 
shall  escape  them.  Like  the  noise  of  chariots''  on  the  tops 
*'  mountains  shall  they  leap,  like  the  noise  of  a  flame  of 
"^^  that  devoureth  die  stubble,  as  a  strong  people  set  In 
«ttle  array.  Before  their  faces  tlie  people  sliall  be  much 
Pained:  all  faces  shall  gather  blackness.  They  sliall  run 
'  *'*emightymen;theyshaUclimb  the  wall  like  men  of  war, 
■*iU  they  shall  march  every  one  on  his  ways,  and  they 
^'^aJl  not  break  their  ranks;  neither  shall  one  thrust an- 
"^Her,  they  shall  walk  every  one  in  his  jiath :  and  when 
tUey  £ill  upon  the  sword  they  shall  not  be  wounded. 
^^»»ey  shall  nm  to  and  fro  in  tlie  city ;  tliey  shall  run  upon 
"*e  wall,  they  shall  climb  up  upon  the  houses;  they  shall 

■■  Southey's  Thalaba,  i.  163. 

^  Of  the  «ynibolical  locusts  in  tlie  Apocalypse  it  is  said—-"  And  the 
*'*Und  of  their  wings  was  as  the  sound  of  chariots,  of  muny  horses 
•"Utmitij;  to  battle."  Ix.  •). 
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enter  in  at  tlie  windows  Mke  a  tliiel*.  Ilie  earih  shall 
^uake  before  them,  the  heavens  shall  tremble:  the  sun, 
and  the  moon  shall  be  dark,  and  the  stars  shall  withdraw 
their  shining ! "  ITie  usual  way  in  which  they  are  destny-^ 
ed  is  also  noticed  by  the  prophet.  "I  will  remove  for  off 
from  you  tlie  northern  army,  and  will  drive  him  into  n 
land  barren  and  desolate,  with  his  face  toward  the  eait] 
sea,  and  his  hiuder  part  toward  the  utraotit  sea,  and  his 
stink  shall  come  up,  and  his  ill  savour  shall  come  up,  bfr 
cause  he  hatJi  dune  great  things' !" 

I  think,  after  a  serious  consideration  of  all  these  wdl 
attested  facts,  wlien  locusts  contend  with  the  two-l^ged' 
destroyers  of  tlie  himnan  race  for  proud  pre-eminence  in 
mischief,  you  will  find  it  difficult  to  determine  to  whi^^ 
the  palm  slioiild  be  decreed;  and  you  will  admire  the  pro*' 
priety  with  which,  in  Uie  above  and  other  passages  of 
Holy  Writ,  they  are  selected  as  symliols  of  tlie  great  r»^' 
vagers  of  the  earth  of  our  own  sjiecies.  J 

In  many  of  the  above  instances  these  devastators  ap^ 
pear  to  have  crossed  t3ie  seas,  but  Hassehjuist  asserts  that' 
they  arc  not  fonned  for  such  extensive  flights.  "  The  ■ 
grasshopper  or  locnst,"  says  he,  "is  not  fonned  for  U*' 
veiling  over  the  sea, — it  cannot  fly  far,  but  must  alight ' 
as  soon  as  it  rises ; — for  one  that  came  on  board  us  a  hun- ' 
died  certainly  were  drowned.  We  observe  in  the  months 
of  May  and  June  a  number  of  these  insects  coming  from 
the  south,  and  directing  their  course  to  the  northern  shore; 
tliey  darken  the  sky  like  a  tliick  cloud:  but  scarcely  have  ' 
they  quitted  die  shore,  when  they,  who  a  moment  before 
ravaged  and  ruined  the  countrj-,  co>-er  tlie  surface  of  the 
sea  with  their  dead  bodies. — By  what  instinct  do  these  ' 
•  Joclii.  :;-I0.':0. 
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creatures  unilertake  this  dangerous  flight?  U  it  not  the 
wise  institution  of  llie  Creator  to  ciesiroy  a  dreodiul 
plague  to  the  countrj''?"  Locusts  however,  as  we  have 
seai,  take  much  longer  flights  tJinn  tliis  author  supposes 
tbem  able  to  do.  It  is  probable  tliat  their  ability  in  this 
respect  may  depend  a  good  deal  u{wn  their  species,  tlieir 
ige,  and  the  state  and  direction  of  the  wind ;  for,  as  was 
the  case  with  the  Eg}i)Uan  plague, 

" o  pitchy  cloail 

Ofloctuti  warping  on  the  eattern  wind"  '" 

Diaj  by  a  powerful  blast  be  carried  over  a  broad  river,  or 
tven  the  sea,  from  one  country  to  another.  This  idea  is 
Brongly  confirmed  by  an  account,  exliibiting  Liternal 
marks  of  authenticitj',  which  appeared  in  the  Alexandria 
Herald,  an  American  newspaper;  in  which  it  is  stated, 
tl»t  at  tlie  distance  of  200  miles  from  the  Canary  Islands, 
we  nearest  land,  the  ship  Georgia  Capt.  Stokes,  froui 
LuJMn  to  Savaniioli,  while  sailing  with  a  fine  breeze  from 
the  south-east,  was,  on  die  21st  of  Nov.  1811,  all  at  once 
Iwxlmed.  "  A  light  air  afterwards  sprang  up  from  tlic 
'■onb-east,  at  which  time  there  fell  from  the  cloud  an  iii- 
Diunerable  quantity  of  large  grasshoppers,  so  as  to  cover 
^t  deck,  the  tops  and  every  part  of  the  ship  they  could 
*Iiglit  upon,  'riiey  did  not  appear  in  tlie  least  exhaust- 
^;  on  the  contraiy,  when  an  attempt  was  made  to  take 
Wd  of  tliein,  they  instantly  juinjied,  and  endenvoui-ed 
^  elude  being  taken.  Tlie  calm,  or  a  very  light  air,  lasted 
"jlly  an  hour,  and  during  tlie  whole  of  the  tune  these 
■^uects  continued  to  fall  u)>on  the  ship  and  surround  her; 
such  as  were  witliin   reach  of  the  vessel  alighted  upon 

'  '"'VS''  '"  '^'  Levant,  Hi. 
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her ;  but  iiiunetise  numbers  fell  into  the  sea,  and  were  sa 
floating  in  masses  by  the  sides."  Two  bottles  of  thi 
were  preserved  for  inspection ;  the  insects  were  of  a  reddi 
hue,  with  red  and  gray  si)ecklcd  wings.  It  is  dear  In 
this  account,  if  it  be  achiiitted  as  authentic,  that  locu 
can  go  (ar  from  land  when  the  wind  is  strong,  and  Ukew 
it  seems  equally  clear  that  in  a.  calm  they  cannot  suppt 
themselves  in  the  nir.  The  principal  difliculty  is,  hi 
these  locusts  could  make  tlieir  way  against  the  wind,  whi 
they  must  have  done  if  tliey  came  with  tlie  black  cloi 
as  the  words  seem  to  intimate.  Perhaps  this  cloud  n 
brought  by  a  ditt'erent  current  of  air  from  that  which  ii 
pel  led  tlie  ship. 

With  res|)ect  to  the  course  which  tlie  locusts  pum 
Hossehjuist  has  observed  tlint  they  migrate  in  a  din 
meridian  line  from  south  to  nortli,  passing  from  th?  dese 
of  Arabia,  which  is  the  great  cradle  of  them,  to  Palestii 
Syria,  Carmanio,  Natolia,  Bithynia,  Constantinople,  I 
land,  &C. — they  never  turn  either  to  the  east  or  to  t 
west '.  But  this  must  be  n  mistaken  notion ;  for  th( 
which  Major  Moor  saw  at  Poonah,  of  which  1  have  ^v 
an  account  alwve'',  must  have  come  due  east.  S 
Jackson  also  noticed  their  course  north  of  the  line  to 
towards  the  south  ■=;  and  Sparrman  tells  us,  thattht 
south  of  the  line  migrate  in  the  same  direction''. 

I  fear  that  Hass«Iquist's  question,  Could  they  not 
fright,  or  some  other  method,  be  turned  from  their  dra 
lid  course,  to  steer  for  some  river,  and  by  that  means 
obliged  to  destroy  themselves*?  must  be  answered  inl 


'  Foyage  to  Iht  Levant,  p,  44C-7, 
'  Travcb,  54. 
•  TravrU,  455. 


"  See  p.  216. 
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native.  All  such  experiments,  it  is  to  be  apprehended, 
would  be  about  as  effectual  as  sending  an  army,  with  all 
die  qiparatus  of  war,  to  take  tlie  field  against  them,  as 
this  author  says  is  done  in  Syria,  where  the  Bashaw  of 
Tripoli  once  raised  a  force  of  4000  soldiers  to  fight  the 
locusts,  and  very  summarily  ordered  all  to  l)e  hanged 
who  thinking  it  beneath  them  to  waste  their  valour  upon 
flidi  pygmy  foes,  refused  to  join  tlie  party  ^. 

I  am,  &C. 

»  TraifeU,  447. 
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INJURIES  CAUSED  BY  INSECTS. 

INDIRECT  INJURIES  CONCLUDED. 

I  HAVE  not  yet  arrived  at  the  end  of  my  catakgoe  < 
noxious  insects.  I  have  introduced  you,  indeed,  to  thoi 
diat  annoy  man  in  his  own  person,  in  his  domestic  an 
mals,  in  the  produce  of  his  fields,  gardens,  ordiardi^  tf 
forests ;  in  a  word,  in  every  thing  that  is  endued  with  d 
vital  principle :  but  I  have  as  yet  said  nothing  of  the  ii 
juries  which  he  receives  from  them  in  that  part  of  b 
proper^,  consisting  either  of  animal  or  vegetable  matte 
Jixnn  which  that  principle  is  departeds  And  with  these 
shall  conclude  this  melancholy  detail  of  evil  inflicted  upc 
us  by  the  very  animals  I  am  enticing  you  to  study.  T1 
rest  of  my  correspondence,  I  flatter  myself  will  pai 
tliem  in  more  inviting  colours. 

The  insects  to  which  I  now  allude  may  be  divided  in 
those  that  attack  and  injure  our  food,  our  drugs  ai 
medicines,  our  clothes,  our  houses  and  furniture,  o 
timber,  and  even  the  objects  of  our  studies  and  amw 
ments. 

Various  are  those  that  attempt  to  share  ourjbod  wit 
us.  Flour  and  meal  are  eaten  by  the  grub  of  Taubr 
MolitoTf  L.,  best  known  by  the  name  of  the  meal*wort 
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wliicli  will  remain  in  it  two  years  lietoie  it  goes  into  its 
stale  of  iimcdvity : — its  ravages  however  are  not  coniiiied 
lo  flour  alone,  for  it  will  eat  any  thing  made  of  tliat  arti- 
cle, such  as  bread,  cakes,  an<l  the  like.  Old  flour  is  also 
'"en- apt  lo  be  infested  by  a  mite  (Acana  Fariiuc,  L.)'- 
In  long  voyages  Uie  biscuit  sometimes  so  swarms  with 
the  weevil  and  another  beede  (Damestes  paniteiis,  L.) 
tliBl  diey  are  svk-allowed  with  every  mouthful ;  and  even 
ihe  ground  peas  so  abound  with  these  little  vermin,  that 
8  ^luonful  of  soup  cannot  lie  taken  free  from  them". 
Bread  is  also  devoured  by  Trogosita  caiaboides,  a  larger 
beetle  before  alhidud  to'^. 

Every  one  is  aware  Uiat  our  animal  fowl  suffers  still 
more  than  our  furinuceous  from  insects ;  but  perhaps  you 
would  not  expect  that  our  hams,  bacon,  and  ilrieil  meals 
should  have  their  peculiar  beelle.  Yet  so  il  is ;  luid  this 
bcede,  {Dermesies  lardarius,  L.,)  wlien  u  grub,  some- 
tines  ccmniits  great  devastution  in  tliem ;  as  docs  that  of 
mother  described  by  De  Geer  under  the  name  of  Ten&- 
Ifio  lariiaftHs'*.  How  much  our  fresh  meat  of  all  kinds, 
our  poultry  and  fish,  are  exposed  to  the  fiesh-fly,  whose 
maggots  will  turn  us  disgusted  from  our  tables,  if  we  do 
Hot  carefully  guard  these  articles  from  being  blown  by 

'  Atmra-  Acad.  iii.  345. 

'  %iunaan,i.  103.  Thii  insect,  by  Swedish  entomolopists,  Usnp- 
'pMtd  to  be  a  species  of  Anahium,  ¥.,  (Ptiaia,  L.,)  but  tlic  specinicn 
fnvenrcd  in  the  Linnean  cabinet  is  Si/p/ia  rmea  of  Mr.  Marsliam 
(tirytomrla  prrloralii,  V.).  A  small  beetle  of  the  first  laniily  of  Cry 
Ptt^iagaa  of  Majnr  Gyllcnhal  swnnns  often  in  the  ship  bitruit,  and 
*«)r  probnbly  be  the  insect  Spamnan  here  complains  of  unJer  the 
"•me  of  Orrmctitt  paitkeai. 

'  See  above,  p.  171. 

'  De  Gecr,  v.  46.  Thit  insect  appears  nearly  related  to  Mr.  Mar- 
*«oi's  Corliearia  piUia  ( E.  ft  i.  1 1.  14.),  if  it  be  not  the  same  inwct. 
VOL.  I.  Q 
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them,  you  well  know ; — and  assailaiitj>  more  violent,  h 
nets,  wasps,  siul  tlie  great  rove-beetle,  {Staphylinm  m 
iilosjts,  L.)  if  butchers  lio  not  protect  their  sliambles,  ■ 
carry  olF  no  inconsiderable  portion  of  Uieir  meat. 
small  cock-roach  (Blalta  lapponka,  L.)  which  I  li 
token  upon  our  eastern  coast,  swarms  in  tlie  huts  of 
Laplanders,  and  will  someltuies  uniiihilate  in  a  single  t 
B  work  in  which  a  carrion-beetle  {Silpha  lapponica, 
joins,  dieir  whole  stock  of  dried  dsh '.  The  quantiC 
sugar  diat  (lies  and  wasps  will  devour,  if  they  can  a 
at  it,  esjiecially  tlie  latter,  die  diminutive  size  of  the  o 
tures  considered,  is  astonishing : — in  one  year  long  i 
when  sugar  was  much  cheaper  dian  it  is  now,  e  trw 
man  told  me  he  calculated  his  loss,  by  the  wasps  al< 
at  twenty  (xmnds.  A  singular  spectacle  is  exbibitec 
India  (so  Caj>tain  Green  relates)  by  a  small  red  anti 
n  black  head.  They  march  in  long  files,  about  til 
abreoiil,  to  any  place  where  sugar  is  kept ;  and  when  t 
are  saturated,  return  in  die  same  order,  but  by  a  di 
rent  routes  If  die  sugar,  upon  which  Uiey  are  busy, 
carried  into  the  sun,  they  immediately  desert  it.  W 
is  very  extraordiniuy,  these  ants  ore  also  fond  of 
Sweetmeats  and  pre,serves  are  very  subject  to  be  attad 
by  a  minute  oblong  transparent  mite  with  very  short  1 
and  witltout  any  hair  upon  its  body.  Our  butter  I 
lard  are  stated  to  be  eaten  by  the  caterpillar  of  a  m 
{Crambus  Jihigumaii:-,  F.).  Miisca  ptitris,  L.,  the  pai 
fly  of  the  jumping  cheese-moggot,  loses  no  opportun 
we  know,  of  laying  its  eggs  in  our  &esh  cheeses,  i 
wlien  diey  get  dry  and  old  the  mite  {Acarm  Sin, 
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settles  her  colonies  in  tlieni,  wliich  multiply  incredibly. 
Other  substances,  more  unlikely,  do  tiot  escape  from  our 
pygmy  depi-edators.     Thus  Uenumur  tells  us  of  a  little 
nioth  whose  Inrva  feeds  upon  chocolate,  obsen-ing  very 
justly  tliat  tlus  could  not  have  been  its  original  fi)od*. 
Both  a  moth  and  a  beetle  (Dcfnicsfcs  sunnamensi!;,  L.) 
were  detected  byjLeeuweiihoek  jireying  upon  two  of  our 
spices,  tlie  mace  and  tlie  nutmeg".     The  maggots  of  a  fly 
[Mmca  cellaris,  L.,  Oinopola  ceUaris,  K.)  are  foimd  in 
vinegar,  in  the  manufactories  of  which  the  perfect  insects 
swarm  in  incredible  numbers;  and  sometimes  even  water 
in  the  casks  of  sliips,  in  long  voyages,  so  abounds  with 
Urne  of  this  tribe  as  to  render  it  extremely  disgustuig. 
Browne,  in  Ins  History  of  Jiunaico,  mentions  an  ant 
{Fonnica  omnivora,  L.)  that  consumes  or  spoils  all  kinds 
of  food;  which  perhaps  may  be  the  same  species  that 
has  been  obser>'ed  in  Ceylon  by  Percival,  and  is  de- 
scribed by  him  as  inhabiting  dwelling-houses,  and  si)eedi- 
Ijf  devouring  every  thing  it  can  meet  with.     If  at  table 
drops  a  piece  of  bread,  or  of  other  food,  it  in- 
sppears  in  motion  ns  if  animated,  from  the  vast 
of  these  creatures  tliat  fasten  upon  it  in  order 
to  carry  it  off.     They  can  be  kept,  he  tells  us,  by  no 
tontrirance  from   invading  tlie   Ltble,  and  settling  in 
Worms  on  tJie  bread,  sugar,  and  such  things  as  they 
like.     It  is  not  inicommon  to  ^ee  a  cup  of  tea,  upon  be- 
ing poured  out,  completely  covered  with  tliese  creatures, 
and  floating  dead  upon  it  like  a  scum'. 

Id  some  countries  the  number  of  flies  and  otlier  in- 
sects tliat  enter  the  house  in  search  of  food,  or  allured 


''  Leeiiwenh.  Epiil 


'    Ceylon.Zlil. 
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by  the  light,  is  so  great  as  to  spoil  the  comfort  dtittiM 
every  meaL  We  are  told  that  during  the  rainy  seasoi 
in  India,  insects  of  all  descriptions  are  so  incredibly  dh 
merous,  and  so  busy  every  where,  that  it  is  often  abio 
lutely  necessary  to  remove  the  lights  firom  the  siqpper 
Able : — ^were  this  not  done,  moths,  flies,  bugSy  be^ka 
and  the  like,  would  be  attracted  in  such  numbers  as  t 
extinguish  them  entirely.  When  the  lights  are  retainei 
on  the  table,  in  some  places  they  are  put  into  glass  cj 
linders,  which  St  Pierre  tells  us  is  the  custom  in  tb 
Island  of  Mauritius*  ;  in  others  the  candlesticks  ar 
placed  in  soup-plates,  into  which  the  insects  are  picd 
pitated  and  drowned.  Nothing  can  exceed  the  irriti 
tion  caused  by  the  stinking  bugs  when  they  get  into  th 
hair  or  between  the  linen  and  the  body ;  and  if  diqr  h 
bruised  upon  it  the  skin  comes  off  *^.  To  use  the  Ian 
guage  of  a  poet  of  the  Indies,  from  whom  some  of  th 
above  facts  are  selected, 

"  On  every  dish  the  booming  beetle  falls, 
The  cock-roach  plajs,  or  caterpillar  crawls : 
A  thousand  shapes  of  variegated  hues 
Parade  the  table  and  inspect  the  stev^. 
To  living  walls  the  swarming  hundreds  stick, 
Or  court,  a  dainty  rneal^  the  oily  wick ; 
Heaps  over  heaps  their  slimy  bodies  drench, 
Out  go  the  lamps  with  suffocating  stench. 
When  hideous  insects  every  plate  defile. 
The  laugh  how  empty,  and  how  forced  the  smile  * !  ** 

Drugs  and  medicines  also,  though  often  so  nauseofl 
to  us,  form  occasionally  part  of  the  food  of  insects.    ^ 

•  Voyage,  &c.  72.  *  Williamson's  East  India  Fade  Mecvm 

*^  Calcutta,  a  Form,  85. 
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small  beetle  [Sinodinulrum  pitsillum,  F. " }  eats  tlie  roots  of 
rhubarb,  in  which  1  detecteil  it  iit  tlie  East  India  Com- 
pany's warehouses.  Opium  is  a  tlainty  mvrceau  to  the 
white  ants'' ; — and,  what  is  more  cxtraordinorj',  Ariodium 
ponicenm,  P.  "^  (a  coteopterous  insect  tliat  preys  naturally 
upon  wood)  has  been  known  to  devour  the  blister-beetle. 
— Swaminerdam  amongst  his  treasures  mentions  "  a  de- 
testable beede,"  prodnteil  from  a  worm  that  eats  the 
roots  ofginseng;  and  he  likewise  notices  another,  the 
lar\a  of  which  devours  the  bag  of  tlie  musk''. — The  co- 
thineal  nt  Rio  de  Janeiro  is  tlie  prey  of  an  insect  resem- 
bling an  Ichneumon,  but  furnished  with  only  two  wings; 
il«  station  is  in  the  cotton  lliiit  envelops  Uie  Coccus.  Pre- 
vious to  its  assumption  of  liie  pnpa  it  ejects  a  large  glo- 
hult;  of  pure  red  colouring  matter  '^,  And  lastly,  the  C«c- 
ois  that  produces  the  lac  (6'.  Lacca,  V.)  is,  we  are  told, 
de\xjured  by   various  insects ', 

Perhaps  you  imagine  that  these  universal  destroyers 
flJare  at  least  our  gurments,  in  which  you  nuiy  at  first 
Conceive  there  can  be  nothing  very  templing  to  excite 
**en  the  appetite  of  an  insect.  Your  housekeeper,  how- 
*^'er,  would  probably  tell  you  a  differenl  storj-,  and  en- 
"^rge  upon  iJie  trouble  nii<I  pains  it  costs  her  lo  guard 
">ose  under  her  care  against  the  ravages  of  the  moths, 
•-'pon  further  inquiry  you  would  find  tliat  nodiing  made  of 

"  Pfimii^fKnu,  Manh. 

^  On  examining  ninety-two  clicilsofopiBni,  part  of  the  cargo  wred 
^'^ta  the  Charlton,  jirevioutly  to  rtahipping  ihtm  from  C'hittngong 
W  Chinm,  lliirteen  were  founil  to  be  full  of  white  antu,  which  hitil 
*ln«Oit  wholly  dei'oureil  the  opioni.  Article fntia  CAillagmg,  Nm. 
'»l;,ii.««-5/"rie  yeutpttperi,JaltfZ\,  181.1. 

'  Pli«»»  rabellm,  Mnrsh.  ■■  liib!.  Xat.  i.  125.  b.  136.  •. 

*  Kir  Geo.  Staiuiton's  I'ny  fivo.  IS!1. 

•  Kcrrin  F/u/m^  Tra»t.  I7«l- 
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wool,  whether  cloth  or  stuff,  comes  amiss  to  thenLi- 
There  are  five  species  described  by  Liim^  which  awS 
more  or  less  engaged  in  this  work:  Tinea  vestiandUh^ 
tapetzeUa^  peUioneUa^  sarciteUa^  and  MeUoneUa.  Of  dka 
first  we  have  no  particular  history,  except  that  it  de- 
stroys garments  in  the  summer ;  but  of  the  others  Reau- 
mur has  given  a  complete  one.  T.  tapetxeUoj  or  the  tih- 
pestry  moth,  not  uncommon  in  our  houses,  is  most  in- 
jurious to  the  lining  of  carriages,  which  are  more  exposed 
to  the  air  than  the  fiimiture  of  our  apartments.  Thesa 
do  not  construct  a  moveable  habitation  like  the  commoni 
species,  but,  eating  their  way  in  the  thickness  .ef  the 
cloth,  weave  themselves  silken  galleries  in  which  thqi 
reside,  and  which  they  render  close  and  warm  by  cover- 
ing them  with  some  of  the  eroded  wool^.  T.  pelliatuBG 
is  a  most  destructive  insect,  and  ladies  have  often  to  de- 
plore the  ravages  which  it  commits  in  their  valuable  Bxnm 
whether  made  up  into  muffs  or  tippets — ^it  pays  no  mora 
respect  to  the  regal  ermine  than  to  the  woollen  habilL 
ments  of  the  poor ;  its  proper  food,  indeed,  being  hair* 
though  it  devours  both  wool  and  fur.  This  species,  S 
hard  pressed  by  hunger,  will  even  eat  horse-hair,  anc 
make  its  habitation,  a  moveable  house  or  case,  in  whicB 
it  travels  fi-om  place  to  place,  of  tliis  untractable  mate- 
rial. These  little  creatures  will  shave  the  hair  from  S 
skin  as  neatly  and  closely  as  if  a  razor  had  been  em- 
ployed*'.— The  most  natural  food  of  the  next  species^ 
T.  sarcitcllaj  is  wool ;  but  in  case  of  necessity  it  wiil  eai 
fur  and  hair.  To  woollen  cloths  or  stuffs  it  often  does 
incredible  injury,  especially  if  they  are  not  kept  dry  and 

»  RcBum.  ill.  ^(i,  *»  Ibid.  59. 
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well  aired*.  Of  the  (lev agitation  cotninitCed  liy  T.  Mii- 
ItjtifUa  ill  our  ln;e-liht;s  i  Imve  before  given  yon  an  ao- 
count :  to  this  I  must  here  iidd,  that  il'  it  caiuiut  coine  at 
wrnjt,  it  will  content  itself  with  woollen  clotli,  leather,  or 
even  paper".  Mr.  Curtis  found  llie  grub  of  a  beetle 
(-/^//'(HO  h'ur,  L.)  in  an  old  coat,  whith  it  devoured, 
making  holes  and  cluunieis  in  it;  and  another  ini>ect  of 
the  same  order  {Damesfis  J\-/lio,  L.),  Luine  tells  us, 
will  sometimes  entirely  strij)  a  fur  gnnuent  of  its  hair'. 
A  small  beetle  of  the  Cupricojui  lril>e  {CaUidtum  pt/g- 
viauM,  F.)  I  have  good  reason  to  believe  devours  leather, 
iuice  I  have  found  it  abundant  in  old  shoes. 

N'ext  to  our  garments  our  houses  tuid  buildings,  v  hich 
shelter  us  nmi  our  proj>erty  from  ilie  iiK'lemency  and  inju- 
•Ttsof  the  atmosphere,  are  of  cunseqiience  to  us;  yet 
•Jiese,  solid  and  substantial  us  they  appear,  aie  not  se- 
^1%  Jiroin  the  attack  of  insects ;  and  even  our  furniture 
*rfleo  suffers  from  them.  A  great  part  of  our  conifurt 
**lthiti  doors  depends  upon  our  apartments  being  kept 
*»eaii  and  neat.  Spiders  by  their  webs,  which  they  sus- 
pend in  every  angle,  and  flies  by  their  excrements,  which  - 
*«ey  scatter  indiscriminately  upon  every  tiling,  interfere 
^ilh  this  comfort,  and  add  much  to  the  business  of  our 
**rvaiits.  Even  ants  will  sometimes  plant  tlieir  colonies 
y  our  kitdiens,  (I  hsive  known  the  liurse-nnt,  Formica 
'"Hfa,  L.,  do  this,)  and  are  not  easily  expelled.  Those 
*>f  Sierra  Leone,  as  1  whs  once  informed  by  the  learned 
Prtrfeesor  Ai^elius,  make  tlieir  way  Ly  niiltions  tln-ongh 
^hchouses.  They  resolutely  pursue  a  straight  course ;  and 
"eithei-  buildings  nor  rivers,  even  thougli  myriads  perish 

'  Utiiiim.  iii.  n.  *  lliiJ.  257.         '  ^m<.,i.  .Uad.  iii.  Mli. 
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in  the  attempt,  can  divert  them  firom  it  Numerous  ir 
the  tribes  of  insects  that  seek  their  food  in  our  timba 
whether  laid  up  in  store  for  our  future  use^  employed  i 
our  houses,  buildings,  gates  or  fences,  or  made  up  inl 
furniture.  The  several  species  of  Mr.  Marsham's  gi 
nus  Ips  (which  includes  the  cole(^terous  genera  Jlfoi 
BostrichuSy  Hylessinus^  Hylurgtis^  Tamicusj  Pla^pM 
Scolytusj  and  Phloiotribiis  of  modem  systematists)  i 
prey  upon  timber,  feeding  between  the  bark  and  d 
wood,  and  many  of  them  excavating  curious  pinnate 
labyrinths.  Almost  every  kind  of  tree  has  a  species  < 
this  genus  appropriated  to  it,  and  some  have  more  dii 
one*.  The  Stag-beetle  tribe,  or  LMcanida^  and  sever 
of  the  weevils^,  have  a  similar  apetite,  but  penetrai 
deeper  into  the  wood.  The  most  extensive  family,  hoi 
ever,  of  timber-borers  are  the  Capricorn  beedes,  indm 
ing  the  Fabrician  genera  of  Prionus^  Ceramhyx^  Lamia 
Stenocorm^  Caiojms,  Rhogium^  Gtioma^  Saperda,  Qdl 
dium^  and  Clyius.  llie  lan^a  of  these,  as  soon  as  hatd 
ed,  leaves  its  first  station  between  the  bark  and  woo 
and  begins  to  make  its  way  into  the  solid  timber,  (some 
them  ])Iiuiging  even  into  the  iron  heart  of  the  oak,  and  ai 
even  perforating  lead^,)  where  it  eats  for  itself  tortuot 

*  Kirby  in  Linn,  Trans,  v.  250. 

^  Curctdio  lignariiu^  Marsh.     Rhinotimut  ruficoUis,  Latr. 

<^  Many  species  of  the  genus  Ijamia  (L.  iineata  rvfipes  and  affii 
ties,  now  properly  made  a  new  genus  under  the  name  of  DotcoSl 
are  now  discovered  to  live  upon  the  roots  of  grass. 

*•  The  larva  of  a  Cerambyx  (which  Dr.  Leach  has  discovered  to 
C.  Bajuliu,  L.)  sometimes  does  material  injury  to  the  wood-work 
the  roofs  of  houses  in  London,  piercing  in  ever}*  direction  the  I 
rafters,  and,  when  arrived  at  the  perfect  state,  midving  its  way  out  ev« 
through  slicets  of  lead  one-sixth  of  an  inch  thick,  when  they  happi 
to  have  been  nailed  upon  the  rafter  in  which  it  has  assumed  its  fin 
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paths,  at  its  first  starting  perlisips  not  bipger  than  a 
pin's  head,  but  gradually  increasing  in  diniensions  as  the 
animal  increases  in  magnitude,  till  it  attains  in  some 
iflstaiices  to  a  diameter  of  one  or  two  inches.  Only  con- 
ceive what  havoc  the  grub  of  tlie  vast  Priontts  gigatUetis 
must  make  in  a  beam  I  Percival  is  probably  sjieuking 
of  Uiis  beetle,  when,  in  his  account  of  Ceylon,  lie  tells 
us,  "  There  is  an  insect  fomid  here  which  resembles  an 
immense  over-grown  beetle.  It  is  called  by  us  a  car- 
penter, from  its  boring  large  holes  in  timber,  of  a  regu- 
l*r  form,  and  to  the  ilepth  of  several  feet,  in  whivh, 
*hen  finished,  it  takes  up  its  habitation'."  Seeing  the 
perfect  insect  come  out  of  these  holes,  an  unentomolo- 
gical  observer  would  naturally  conclude  that  the  beetle 
he  saw  had  formed  it,  and  lived  in  it ;  but,  doubtless, 
Ae  whole  was  tlie  woik  of  the  grub". — Of  all  the  cole- 
^ipteroiis  genera  tliere  is  none  the  species  of  which  are 
S^erally  so  rich,  resplendent  and  bcniitifiil  as  those  of 
"Uprestis:  tliese  likewise,  in  tlieir  first  state,  tliere  is 
abundant  reason  to  believe,  derive  their  nutriment  from 
"■e  produce  of  tlie  tbrest,  in  whith  they  sometimes  re- 
'*l«in  for  many  years  before  they  assume  their  perfect 
*tnte,  and  appear  in  liieir  full  splendour,  as  if  nature  re- 
Siiired  more  time  than  usual  to  d«corale  these  lovely  in- 

■*M«inorphoMf,  I  am  indebted  to  the  tindoess  of  Sir  Joseph  Banks 
">r  aipedmen  of  such  ashcet  of  lead,  which,  though  only  eight  inche* 
long  jnj  foul-  |)road,  ii  thus  pierced  with  twelve  oval  holes,  of  some 
*f  Miich  ibt  longest  diatiicceris  u  ijiiarter  of  un  inch !  Mr.  Charles 
-"^ller  first  diiicovcrcd  lead  in  the  stojnach  of  the  liirva  of  this  inMH:t. 

•  P.  310. 

*  See  Kirhy,  M  tupr.  353, — More  than  u  hundred  species  of  the 
'^ricom  tribe,  many  of  thcui  Tiondcscripts,  were  collected  in  the 
"wehhourliood  of  Rio  dc  Jiinciro  hy  Captain  Hancock,  of  the  Fou- 
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sects.  We  learn  from  Mr.  Marsham,  thsit  tb«  g 
B.  sphnilida  was  ascertained  to  have  existed  in  tJie  woo 
of  a  deal  table  more  than  twenty  yenrs*. — In  this  em 
meration  of  timber-eating  beetles,  1  must  not  forget  tli 
Fabrician  genera,  Anobium  and  Ptilinus,  because  of  oi 
oi  them  (Anobium  jiertinax)  \J\nn&  complains  "  laebrt 
vit  ct  (lestruxit  sedilia  mca^-"  and  I  can  renew  li 
same  complaint  against  A.  striatum,  which  not  only  bi 
destroyed  my  chairs,  but  also  picture-frames,  an 
has  perforated  in  every  direction  the  deal  floor  of  m 
chamber,  from  which  it  annually  emerges  throng 
little  round  apertures  in  great  numbers. — The  utility  i 
entomological  knowledge  in  economics  was  strikingl 
exemplified,  when  the  great  naturalist  just  mentionec 
at  the  desire  of  tlie  king  of  Sweden,  traced  out  tJi 
cause  of  tile  destruction  of  the  oak-timljer  in  the  royi 
dock-yards;  and,  having  detected  the  lurking  culpri 
nnder  the  tbrm  of  a  beetle,  {Lymcr^hn  navak,  F.,)  b 
directing  the  timber  to  be  immersed  during  the  time  c 
the  metamorjihosis  uf  that  insect  nnd  its  season  of  ovipa 
sition,  furnished  ii  remedy  which  effectually  secured  i 
from  its  future  attacks'. — No  cuieojiterous  insects  ar 
more  singular  iJian  those  that  belong  to  the  genus  Pau 
sus,  L. ;  and  one  of  them  at  least,  remarkable  for  enut 
ling  a  phosphoric  liglil  from  the  globes  of  its  anteiina 
is  also  a  timber-feeder''. — Amongst  the  Hi/menojticn 
there  are  many  insects  that  injure  us  in  this  department 
The  species  of  tlie  genus  Sircx,  probably  all  of  them  ii 
iheir  larva  state,  hare  no  appetite  but  for  ligneous  food 

'  In  Linn.  Trait,  x.  399.  »  Si/il.  Kat.  56S.  Z 

'  Smilli'c  MrodHetion  to  Betany,  Prct  xv. 
'  Afzeliui  in  Lian.  TVniw,  iv.  361, 
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Linne  lins  observed  this  witli  respect  to  S.  Spcdnm  nnd 
Camcba ,-  and  Mr.  Marshnnij  on  the  authority  of  Sir 
Joseph  Banks,  relates  that  several  specimens  of  S.  Gi'gas 
were  seen  to  come  out  of  the  floor  of  a  nursery  in  a  gcn- 
I'emiin's  house,  to  the  no  small  alarm  and  dtscomfitiire 
of  both  iiui'se  and  children'. — The  genus  Ttyparylon, 
P.,  many  species  of  Crabro,  F.,  I'espa  Parkium,  L.,  La- 
ti^ille's  genera  Xylocopa,  Chclostotiut,  Heria^es,  Mfga~ 
'■kik  and  Antltophora,  (all  separated  from  Apis,  L.j)  per- 
forate posts  and  rails  and  other  timber,  to  form  cells  ibr 
tJ»eir  young". 

The  Linnean  order  Aplera  furnishes  another  timlwi^ 
baling  insect,  a  kind  of  wood-louse,  tliough  scarcely  an 
eighth  of  the  size  of  the  common  one,  {Limnoria  tt-re- 
^rant  of  Dr.  Leach,)  which  in  point  of  rapidity  of  exe- 
cution seems  to  surpass  all  its  European  bretlircn,  and 
^*x  many  cases  may  be  productive  of  more  serious  injury 
*fcan  any  of  ihcm,  since  it  attacks  the  wood-work  of  piers 
^■ni  jetties  constructed  in  salt-water,  and  so  efleclually, 
*a  to  threaten  tlie  rapid  destruction  of  those  in  which  it 
■*as  ejtablishe<I  itself.  In  December  1815  I  was  fe- 
^'«ured  by  Charles  Lulwidge,  esq.  of  Hull,  with  sped- 
*T»eiis  of  wo<xi  from  ihc  piers  at  Bridlington  Quay  which 
"^"ofiJly  confirm  the  fears  entertained  of  their  total  ruin 
**J  the  hosts  of  these  pygmy  assailants  that  have  made 
B«od  a  lodgement  in  them,  and  which,  though  not  so 
l*ig  as  a  grain  of  rice,  ply  llieir  niaslicatorj-  organs  with 

Isucli  assiduity  as  to  have  reduceii  great  part  of  the  wood- 
■*ork  into  a  state  resembling  honey-comb.  One  speci- 
nico  was  a  portion  of  a  thrcc-iiich  fir  plank  nailed  to 


*  Lmn.  TVniit.  x.  40^ 

'  KiAy,  Mvn.  Ap.  Ans-'i.  \bi-\M.    I-itrdllf,  6V« 
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the  Nortli  Pier  nbout  three  years  since,  which  is  now 
crumbled  away  tu  less  than  an  inch  in  thickness — in  Ikt, 
ileiiucting  tlie  space  occupied  by  the  cells  which  cover 
both  surtiices  as  closely  as  {masible,  barely  half  an  imh 
of  solid  wood  is  letl;  and  diougli  its  progress  is  slower 
in  oak,  that  wood  is  equally  liable  to  be  attacked  bj  it- 
— If  this  insect  were  easily  introduced  to  new  stations 
it  might  soon  prove  as  destiuctive  to  our  jetties  as  the 
Teredo  navalis  to  those  of  Hotloiid,  aiid  induce  tlie  ne- 
cessity of  substituting  stone  for  wooil  universally,  wliat- 
ever  tlie  expense :  but  happily  it  seems  endowed  irith 
very  limited  powers  of  niignition ;  for,  though  it  has 
spread  along  both  tlie  Soutli  and  East  Piers  of  Bridling- 
ton harbour,  it  has  not  yet,  as  Mr.  Lutwtdge  informs 
me,  reached  the  dolphin  nor  nn  insulated  jeity  within 
the  harbour, — No  oilier  remedy  against  its  attacks  i* 
known  than  thai  of  keeping  the  wood  free  from  salt- 
water for  three  or  four  days,  in  which  case  it  dies:  bu* 
this  method  it  is  obvious  can  be  rarely  applicable*. 

How  dear  are  their  books,  their  cabinets  of  the  t*- 
rious  productions  of  nature,  and  their  collections  o* 
prints  and  other  works  of  art  and  science,  to  the  learned* 

'  In  order  W  aseertnin  how  fw  pure  sea  water  it  cucntial  to  ibi* 
imcci,  anJ  coRHHiueiitiy  uliut  danger  crises  of  its  being  inirodiKeJ 
into  die  wuod-work  of  our  docks  oJtd  piers  communicBling  withes' 
lalt-vraler  riven,  RH  at  Hidl,  Liverpool,  Bristol,  Ipswich,  &c,,wbcf> 
it  might  be  ht  more  tnjurioui  than  even  on  the  coiut,  I  hRVe,  Htt* 
December  15ih  1i4lA,  when  Mr.  Lutwidge  was  ao  kind  a*  to  futsU 
nic  with  a  pieee  of  oak  riill  of  the  insects  in  a  living  slat^  pound  > 
not  very  strong  K>lution  of  common  salt  over  tJie  wood,  every  Olbt 
day,  H)  u  to  keep  liie  insects  fonntantly  wet.  On  exniaining  ittUi 
day  (Feb.  oih  1H16)  I  found  them  ulivc ;  and,  whnt  itecnu  to  pnn 
them  in  no  good  healtli  lu  in  their  natiirn!  hubitat,  niimben  have  otv 
blishedtheinsclvusinn  piece  of  fir'WOo<l  which  I  nutlcJ  [o  the  oak,Hal 
have  in  thit  diort  interval,  und  in  winter  luo,  bored  many  cell* 
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the  scientific,   and  the  virtuosi !      Even  tliese  precious 
treasures  have  their  insect  enemies.    The  larva  of  Cram- 
l»tts  pinguinalis.  whose  ravages  in  another  quarter  I  have 
noticeil  before*,  will  estuhlish  itself  upon  the  binding  of 
book,  and  spinning  a  robe,  which  it  covers  witli  its 
wn  excrement",  will  Ao  it  no  little  injury.     A  mite^ 
[Icarus  entdUiis,  Schrank)  eats  the  paste  that  fastens  the 
paper  over  the  edges  of  the  binding,  and  so  loosens  it<=. 
X  have  also  often   observed    the   caterpillar  of  anotlier 
little  motli,  of  which  I  have  not  ascertained  the  species,' 
that  takes  its  station  in   damp  old  books,   between  llie 
leaves,  and  there  commits  great  ravages ;  and  many  a 
black-letter  rarity,  which  in  these  days  of  Bibliiimania 
Would  have  been  valued  at  its  weight  in  gold,  has  been 
snuched  by  these  destroyers  from  the  hands  of  book- 
CcUectOrs.     TJie  little  wood-boring  beetles  before  men- 
tioned  [Anobium  pertinax    and    striatum)   also    attack 
I  books,  and  will   even  bore   through   several  volumes. 
'  W,  Peignot  mentions  an  instance  where,  in  a  public  li- 
brary but  little  frequented,  twaiij/set'en  folio  volumes 
Were  perforated  in  b  straight  line  by  the  same  insect, 
(probably  one  of  these  species,)  in  such  a  manner  that 
on  passing  a  cord  through  the   perfectly  round  hole 
tnade  by  it,  these  twenty-seven  volumes  could  be  raised 
at  once^.     The   animals  last   mentioned  also  desire^ 
prints  and  drawings,  whether  framed,  or  preserved  in 
« porte-feuille.     Our  collections  of  quadrupeds,  birds, 
insects  and  plants  have  likewise   several  terrible  insect 
which  without  pity  or  remorse  often  destroy 

'  See  p.  22G.  ''  Reaum.  iii.  SJjO- 

''  Schrank  Sinn.  Ini.  Auttr.  513.  I(U8. 
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or  mutilate  our  most  highly  prized  specimens.  Ptitais 
Fiir,  L.  nnd  Bi/irfitts  Mtfstcoruiii,  L.,  two  minute  beetles* 
are  itnioiigat  the  worst,  especially  the  latter,  whose  sii»" 
gular  gliding  larva,  when  oiicc  it  gets  aiuoug!>t  iheni* 
makes  astonishing  havoc,  tlie  birds  soon  shedding  the**" 
featJiers,  and  the  insects  failing  to  pieces. — One  of  tU« 
worst  plagues  of  die  entomologist  are  the  inites  {AcaruX 
Dcslruclor,  Schmiik):  these,  if  his  specimens  be  at  aU 
tlamp,  eat  up  all  tlie  muscular  parts,  (Lylta  vesicalm' 
l)t;ing  almost  the  only  insect  dial  is  not  to  their  tasle,} 
and  Urns  entirely  destroy  them. — If  spiders  by  any 
nieans  get  amongst  them,  they  will  do  no  little  nuschieK 
— Some  I  have  observed  to  be  devoured  by  a  nuuute 
motli,  perhaps  Titwa  IiistxlelJa,  F.  j  and  in  the|x»sterio«' 
thighs  of  a  species  of  Gri/llus,  F.,  from  China,  I  once 
found,  one  in  each  Uiigli,  a  small  beetle  congeiieruu* 
widi  Teiicbiio  palletis,  L.  that  hatl  devoured  the  interiof* 
It  is,  1  believe,  eidier  Acarus  Deslrvctor  or  erudihis  iha* 
eats  the  gum  employed  to  fasten  down  dried  plants. 

There  are  other  insects  whicli  do  not  confine  thni>- 
selves  to  one  or  two  articles,  but  make  a  general  an<l 
indiscriminate  attack  u)>on  our  dead  stock.  Ulloa  Toetf 
tions  one  peculiar  to  Cardiagcna,  called  there  die  comf 
gen,  which  he  describes  as  a  kind  of  moth  or  maggot  *" 
minute  as  to  l>e  scarcely  visible  to  die  naketleye'.  This 
destroys,  says  he,  the  furniture  of  houses,  pnrdculftrh 
nil  kinds  of  hangings,  whether  of  clodi,  linen,  or  &% 
gold  or  silver  slufis  or  lace ;  in  short,  every  tiling  exctft 
solid  metal.  It  will  in  a  single  night  ruin  all  Uie  fpoii- 
of  a  warehouse  iu  which  it  has  got  footing,  reducing  b«lei> 

■  [l  appears  from  Huioboldt  (,Periinial  Xarmtief,  E.T,  r.  1I4,J 
lh«t  (lie  destnicEivc  injects  called  hv  thti  iiiinc.  are  TV-radm. 
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o(  inerchantli2e  lo  dust  niihout  altering  their  s^jiear- 
ance,  so  t]iat  tlie  mischief  is  not  perceived  till  they 
come  to  be  haiiilled '.  If  we  make  some  deduction  from 
tliis  account  foi'  exa^eration,  still  the  amount  of  damage 
will  be  very  considerable. 

Tliere  are  three  kinds  of  insects  better  known,  lo 
whose  ra%-ages,  as  most  prominent  and  celebrated,  1 
Asll  Inst  call  your  attention.  Tlie  insects  I  mean  are 
the  cock-roach  {Blalla  orientalis,  L.),  the  house-cricket 
(AAtta  domestical  F.),  and  the  various  species  of  white 
Wis  (Termes,  L.).  The  last  of  these,  most  fortunately 
for  11%  are  not  yet  naturalized. 

Tbe  cock-roaches  hate  the  light,  at  least  tlie  kind  tliat 
>i  most  abundant  in  Britain,  (for  B.  gcrnianica,  which 
wounds  in  some  houses,  is  bolder,  making  its  appear- 
UKc  in  tlie  day,  and  running  up  the  walls  and  over  die 
Ubies,  to  the  great  annoyance  of  the  inhabitants,}  and 
Oerer  come  forth  from  their  hiding-places  till  die  lights 
•re  removed  or  extinguished.  In  the  London  houses;, 
*i^ially  on  the  ground-floor,  they  arc  most  abundant, 
*nd  consume  evety  thing  they  can  find,  flour,  bread, 
*««,  clothes,  and  even  shoes'".  As  soon  as  light,  na- 
toTil  or  artificial,  re-appears,  they  all  scajimer  off  as  fast 
tt  diey  can,  and  vanish  in  an  instant.  These  pests  are 
net  indigenous  here,  and  perhaps  no  where  in  £iiro))e, 
but  are  one  of  the  evils  which  commerce  has  imporle<l : 
and  wc  may  think  ourselves  well  off  that  others  of  the 
iu^r  species  of  the  genus  have  not  been  introduce<l 
in  the  same  way — as,  for  instance,  Blatta  gigantea,  a 
native  of  Asia,  Africa,  and  America,  many  times  the  size 
0f  the  coinmou  one, — which,  not  content  with  devouring 
•  Ulloa. ;.  07-  "  .tmaa.  Acad.  iii.  315. 
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meat,  clothes  and  books,  even  attacks  persons  in  tli 
sleep,  and  the  extremities  of  the  dead  and  dying*. 

The  house-cricket  may  perhaps  be  deemed  a  s 
more  annoying  insect  than  the  common  cock-roach,  ai 
ing  an  incessant  noise  to  its  ravages ;  since,  althouj 
for  a  short  time,  it  may  not  be  unpleasant  to  hear 

*•  the  cricket  chirrup  in  the  hearth,*' 

so  constant  a  din  every  evening  must  very  much  int 
rupt  comfort  and  conversation.  These  garrulous  a 
mals,  which  live  in  a  kind  of  artificial  torrid  zone, 
very  thirsty  souls,  and  arc  frequently  found  drowned 
pans  of  water,  milk,  broth,  and  the  like.  WhateTei 
moist,  even  stockings  or  linen  hung  out  to  dry,  is 
them  a  bonfie  bouche ;  they  will  eat  the  scummings 
pots,  yeast,  crumbs  of  bread,  and  even  salt,  or  any  th 
within  their  reach.  Sometimes  they  are  so  abundant 
houses  as  to  become  absolute  })ests,  flying  into  the  c 
dies  and  into  people's  (aces. 

At  Cuddapa,  in  the  ceded  districts  to  the  northw 
of  Mysore,  Captain  Green  was  much  annoyed  bj 
jumping  insect,  which  from  his  description  I  should  t 
for  the  larva  of  a  species  of  cricket.  They  were  of  a  c 
colour,  and  from  half  to  three-fourths  of  an  inch 
length.  They  abounded  at  night,  and  were  very  ii 
rious  to  papers  and  books,  which  tliey  both  discolou 
and  devoured ;  leather  also  was  eaten  by  them.  & 
was  their  boldness  and  avidity,  diat  they  attacked 
exposed  parts  of  the  body  when  you  were  asleep,  i 
bling  the  ends  of  the  fingers,  particularly  the  skin  ym 
the  nails,  which  was  only  discoverable  by  a  slight  so 

*  Dnirr's  Insects,  iii.  Preface. 
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succeeded.     So  great  was  their  agility  thut 

tf»^sy  couUl  seldom  be  cauglit  or  crushed.  They  were  a 
jnute  insect,  but  probably  the  imago  woultl  make  noise 
enough. 

But  the  'white  ants,  wherever  they  prevail,  are  a  still 
worse  plague  than  either  of  tliese  insects — they  are  the 
gx*eat  calamity,  as  Linne  terms  them,  of  both  llie  Indies. 
^^i^hen  tliey  find  their  way  into  houses  or  warehouses, 
nothing  less  hard  tlian  metal  or  glass  escapes  their  ra- 
vages.    Their  favourite  food,  liowever,  is  wood  of  all 
kinds,  except  llie  teak  ( Teclona  grandis)  and  iron-wood 
{Siilerariflon),  which  are  the  only  sorts  known  that  they 
will  not  touch*;  and  so  infinite  are  the  multitudes  of 
the  assailants,  and  such  is  tlie  excellence  of  their  tools, 
that  all  the  timber-work  of  a  spacious  apartment  is  often 
<l«strc5-ed  by  them  in  a  few  nights.     Exteriorly,  how- 
*^er,   every  thing  appears  as  if  mitouched;  for  these 
*ttry  depredators,  and  this  is  what  constitutes  the  great- 
est Mugularitj-  of  their  history,  carry  on  all  their  opera- 
^"Ons  by  sap  and  nunc,  destroying  first  tlie  inside  of  solid 
'Ubstaiices,  and  scarcely  ever  attacking  their  outside, 
'WitU  first  they  have  concealed  it  and  their  operations 
^ith  a  coat  of  clay,     A  general  similarity  runs  through 
the  proceedings  of  the  whole  tribe;  but  the  large  Afri- 


■  It  fa  not  il5  hardness  tliat  protects  the  leak,  a*  the  Asiatic  Ter- 
Itiies  attack  Lignum  Vhk,  bul  proltably  Bonie  essential  oil  disagree- 
able to  them  with  which  it  is  iinpr^natcd.  This  is  the  more  likely, 
^Dce  they  will  eat  it  when  it  is  old  and  has  been  long  exposed  to  the 
*ir.  T^nnn  has  been  conjectured  to  be  the  proteding  substance,  but 
trroneousiy,  as  leather  of  every  kind  'm  devoured  by  ihcni.  William- 
■od'i  Eiut  India  I'ade  Mecioii,  iL  5S.  It  h  iti  hardness  probably 
that  protects  the  iron-wood  from  the  African  Teniiites.  Snicath 
mait'mPAi/ut.Troni.  1781-  11.47. 
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ciui  Species,  called  by  Smeathinaii  Ternics  bellica 
tlie  most  formidable.  Tbesc  insects  live  m  largi 
nests,  from  whence  they  excavate  luimels  all  r 
often  to  the  extent  of  severni  hundred  feel ;  from 
hey  will  descend  n  considerable  depth  belou'  the 
dation  of  n  house,  otid  rise  again  through  die  fioon 
boring  through  the  jwsts  and  supports  of  the  bull 
enter  die  rooti  luid  construct  tliere  their  galleries  ii 
rious  directions.  If  u  post  be  a  convenient  path  t 
roof,  or  has  any  weight  to  support,  Which  how  the; 
cover  is  not  easily  conjectured,  they  will  fill  it  with 
mortar,  leaving  only  a  trackway  for  themselves; 
thus,  as  it  were,  convert  it  from  wood   into  stoi 


hard  a 


khiils  of  lr\;e-stonc.     In  this  niatm^ 


soon  destroy  houses,  and  sometimes  even  whole  \'il 
when  deserted  by  their  inhabitants,  so  that  in  W 
three  years  not  a  vestige  of  them  will  remain. 

Tliese  insidious  insects  are  not  less  expeditious  it 
slroying  the  wainscoting,  shelves,  and  other  fixtur 
a  house  than  the  house  itseltl  With  Uie  most  con 
mate  art  and  ikill  tJiey  eat  away  all  the  inside  of 
ihey  attack,  except  a  few  fibres  here  and  tliere  « 
exactly  suffice  to  keep  the  two  sides,  or  top  and  bot 
connected,  so  as  to  retain  die  apj^arance  of  solidi^ 
the  reality  is  gone ;  and  all  tiie  «  bile  they  carefully  ( 
perforating  tlie  surfKcc,  unless  a  book  or  any  other  t 
that  tempts  them  should  be  standing  upon  it.  Ka 
fer,  speaking  of  the  white  ants  of  Japan,  gives  a  reir 
able  instance  of  die  rapi<Iity  with  which  these  mi 
proceed.  Upon  rising  one  momuig  he  observed 
one  of  their  galleries  of  die  thickness  of  his  little  fi 
had  been  formed  across  his  tabic;  and.  upon   a  fui 
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e?cxuiiinntion,  he  found  tliat  Uiey  Iiad  bored  a  passage  of 
tlixxt  diickiiess  up  one  foot  of  die  tabic,  formed  a  gallery 
fttrr-oss  it.  and  Uien  pierced  down  another  (bot  into  Uie 
flocar:  al!  this  was  done  ia  the  few  hours  that  intervened 
between  his  retiring  to  rest  and  his  rising'.  Iliey  make 
th^ir  way  also  with  the  greatest  ease  into  trunks  and 
bt>-3ces,  even  tliongh  made  of  mahogany,  and  destroy 
))a|-»er8  and  every  tiling  they  contain,  constructing  their 
gnlleries  and  sometimes  taking  up  their  abode  in  Uiem. 
HTence,  as  Humboldt  informs  us,  tliroughout  all  the 
warmer  parts  of  equinoctial  America,  where  these  and 
other  destructive  insects  abound,  it  is  infinitely  rare  to 
find  pa))ei's  which  go  fifty  or  sixtj'  j-ears  back".  In  one 
light  tliej'  will  devour  all  the  boots  and  shoes  that  are 
left  in  their  way ;  cloth,  linen,  or  books  are  equally  to 
iHeir  taste ;  but  they  will  not  eat  cotton,  as  Captain  Green 
"•forms  me.  I  myself  have  to  deplore  that  tliey  entirely 
w>osiuned  a  collection  of  insects  made  for  me  by  a  friend 
"1  India,  more  especially  as  it  sickened  him  of  die  em- 
ployment. In  a  word,  scarcely  any  thing,  as  I  said  be- 
''*re,  but  metal  or  stone  comes  amiss  to  them.  Mr. 
^'^ieathman  rel.iles,  that  a  party  of  them  once  took  a 
^*»^  to  a  pij^ie  of  fine  old  Madeira,  not  for  the  sake  of 
'"e  wine,  almost  the  whole  of  wtiich  diey  let  out,  but  of 
•■^e  staves,  which  however  I  suppose  were  strongly  im- 
**»ed  with  it,  and  perhaps  on  that  account  were  not  less 
**>  tile  taste  of  our  epicure  Termites.  Having  left  a 
^**inpound  microscope  in  a  warehouse  at  Tobago  for  k 
'**  months,  on  his  return  he  fountl  tliat  a  colony  of  a 
''Hall  species  of  white  ant  had  established  themselves 


Japnn/u.  J  27- 


''  Pe/ilical  E)iei/  nn  Xetv  Spnin,  \\.  135. 
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it,  niul  had  devoured  most  of  the  wood-worlc,  leavinj 
little  besides  the  metal  aJid  glasses'.  A  shorter  pe 
riotl  sufficeil  for  their  demolition  of  some  of  Mr.  Forbes" 
furniture.  On  sur\'e_>ing  a  room  wliich  had  been  lockei 
up  during  an  absence  of  a  few  weeks,  he  observed 
number  of  advanced  works  in  various  directions  townnl 
some  prints  and  drawings  in  English  frames;  iheglasse 
spjteared  to  be  uncommonly  dull,  and  the  frames  covere 
with  dust.  "  On  attempting,"  says  he,  "  to  wipe  it  of 
I  was  astonished  to  fuid  the  glasses  fixed  to  the  wal 
not  suspended  in  frames  as  I  letl  diem,  but  completel 
surrounde«)  by  an  incrustation  cemented  by  the  whil 
ants,  who  had  actually  eaten  up  the  deal  frames  an 
back-boards,  and  the  greater  part  of  the  paper,  and  le 
the  glasses  upheld  by  the  incrustation,  or  co\-ered  wa.; 
which  they  hod  formeil  during  their  depredation"." 
is  even  asserted  that  the  superb  residence  of  the  Ga 
vemor-General  at  Calcutta,  which  cost  the  East  Ind 
Company  such  imm«:nse  sums,  is  now  rapidly  going 
decay  in  consequence  of  the  attacks  of  these  insects*.- 
But  not  content  witli  the  dominions  they  have  acqui 
cd,  and  the  cities  ihey  liave  laid  low  on  Terra  Finn 
encouraged  by  success  tJie  white  ants  have  also  aimed 
the  sovereignty  of  the  ocean,  and  once  had  the  hard 
hood  to  attack  even  &  British  ship  of  the  line ;  and, 
spite  of  the  efforts  of  her  commander  and  his  valia- 
crew,  having  boarde<I  they  got  possession  of  her,  ar 
handled  her  so  roughly,  that  when  brought  mto  port,  ta 

■  This  account  or  the   Temiiei  a  chief))'  talcen  from  SmcUlucl 
in  FhUot.  Tram.  I7«l. and  Pefcival'i  Cry/on.  30?—. 
'■  Oriw/a/ Afnnoir«,  i.  302.    '  Morning  ffno^,  Dec.  Slit,  181 
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"ig    no  loiigei'   fit  for  service^  she  was  obliged   to  be 
broken  up». 

Ajul  here,  I  think,  I  see  you  throw  aside  my  papers, 
*nd  hear  you  exclaim — "  Will  this  enumeration  of 
scourges,  plagucs)  and  torments  never  be  finished  ?  Was 
ine  ^vhole  insect  race  created  merely  with  punitive  views, 
*ntl  to  mar  the  fair  face  of  imiversal  nature?  Are  they  all, 
a*  cuir  Saviour  said  figuratively  of  one  genus,  the  scor- 
jMon,  the  powerful  agents  and  iiistnmients  of  the  great 
enemy  of  mankind''?"  If  you  view  the  subject  m  an- 
<tl>«r  light,  you  will  soon,  my  friend,  be  convinced  tliat, 
"istcad  of  tJiis,  insects  generally  answer  the  most  benefi- 
ci^  ends,  and  promote  in  various  ways,  an<l  in  an  exlra- 
nrtlxnary  degree,  the  welfare  of  man  and  animals ;  and 
ihat  the  series  of  evils  I  have  been  engaged  in  eiiume^ 
rating  mostly  occur  jrartJally,  and  where  tliey  exceed 
^^r  natural  limits;  God  permitting  this  occasionally  to 
l>*e  place,  not  merely  with  punitive  views,  but  also  to 
"K*^  us  what  mighty  eflects  he  can  |»roduce  by  instru- 
nxHjts  seemingly  the  most  insignificant :  thus  calling 
"Poti  us  to  glorify  his  jwwer,  wisdom,  and  goodness,  so 
**Mcntly  manifested  wliether  he  relaxes  or  draws  tight 
utQ  reins  by  which  he  guides  insects  in  their  course,  and 
rebates  their  progress ;  and  more  particularly  to  ac- 


C  ship  here  alludcil  In  was  llic  Alliion,  which  nas  in  nich  a 
B  fmm  thcallafkorinM?Ms,  supposed  to  be  while  antt,  that, 
leibrpbccnfinnly  luhed  tiii^hcr.il  was  thought  ihc  would 
■m  liMiiiiIerefl  on  her  voyi^  honie. —  Mr.  Kitloc  irfonns  me  that 
■he  DregHeri  or  Dragaert,  a  kind  of  lighter  cniplo)-ed  in  the  West 
*  in  cnllecting  the  ingor,  wmeiimrs  so  swarm  with  ants,  or  the 
a  kiad,  that  ihcy  have  on  other  way  of  petting  rid  orihctc 
■FDiibloome  insecb  ihaii  by  iiiikiiiL'  ihc  ve;..i'l  in  :-hallnw  »i 
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knowledge  his  overruling  Providence  so  conq>iciioiisI] 

exhibited  by  his  measuring  them,  as  it  were,  and  wd^- 

ing  them,  and  telling  them  out,  so  that,  their  numl 

forces  and  powers  being  annually  proportioned  to  th^^^ 

work  he  has  prescribed  to  them,  they  may  neither  ex< 

his  purpose  nor  fall  short  of  it. 

'   From  the  picture  I  have  drawn,  and  I  assure  you 

is  not  overcharged,  you  will  be  disposed  to  admit,  how^* 

ever,  the  empire  of  insects  over  the  works  of  creation^. 

and  to  own  that  our  prosperity,  comfort  and  happi] 

are  intimately  connected  with  them ;  and  consequently 

that  the  knowledge  and  study  of  them  may  be  extremelj^^-y 

useful  and  necessary  to  promote  these  desirable  &adi 

since  the  knowledge  of  the  cause  of  any  evil  is 

a  principal,  if  not  an  indispensable,  st^  towards  a 

medy. 

I  shall  now  bid  adieu  to  this  unpromising  subje< 
which  has  so  long  occupied  my  pen,  and  I  fear 
your  attention,  and  in  my  next  bring  before  you  a  moi — laie 
agreeable  scene,  in  which  you  will  behold  the  bene/tu  ^ — =-'e 
receive  by  the  ministry  of  insects. 

I  am,  &9. 


1 


LETTER  IX. 


BUSEFITS  DERIVED  FROM  JSSECTS. 

INDIRECT  BENEFITS. 

i\fY  last  letters  cuiitaineJ,  I  must  own,  a  most  melancho- 
ly though  not  an  overcharged  picture  of  the  injuries  and 
devastation  which  man,  in  various  ways,  expciiences 
through  Uie  instrumentBlity  of  the  insect  world.  In  this 
and  the  following  1  hope  to  place  before  yon  a  more  agree- 
able scene,  since  in  ihein  I  shall  tndeavour  to  point  out  in 
Mrhat  respects  iJiese  niinutc  aniniuls  are  made  to  benefit  u^, 
and  what  advantages  we  reap  from  their  extensive  ogency. 
Cod,  in  all  the  evil  which  he  permits  to  take  place, 
^■hctlicr  spiritual,  moral,  or  natural,  has  the  ultimate  good 
«3f  his  creatures  in  view.  The  evil  that  we  suffer  is  often 
a  countercheck  which  restrains  us  from  greater  evil,  or  a 
spur  to  stimulate  us  to  good :  we  should  therefore  consi- 
der every  tiling,  not  according  to  the  present  sensations 
«jf  pain,  or  the  jiresent  loss  or  injury  that  it  occasions,  but 
According  to  its  more  genera),  remote,  and  permanent 
«Bects  and  bearings ; — whether  by  it  we  are  not  impelled 
to  the  practice  of  many  virtues  wiiich  odierwise  might  lie 
<lormant  in  us — whether  oiii'  moral  habits  are  not  improv- 
ed— whether  we  are  not  rendered  by  it  more  prudent, 
cautious,  and  wjiry,  more  Hatcliful  to  prevent  evil,  more 
ingenious  ant)  skilful  to  remedy    it-— and   Vihethcr  our 
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higher  faculties  are  not  brought  more  into  play,  and  ouC 
mental  powers  more  invigorated,  by  the  meditation  anci^ 
experiments  necessary  to  secure  ourselves.  Viewed  ii^*- 
these  lights,  wliat  was  at  first  regarded  as  wholly  mad^*** 
up  of  evil,  may  be  discovered  to  contain  a  considerables*^ 
proportion  of  good. 

This  reasoning  is  here  particularly  applicable :  and  if     ■" 
the  ultimate  benefit  to  man  seems  in  any  case  problema- 
tical, it  is  merely  because  lo  discover  it  requires  more  ex- 
tended and  remote  views  than  we  are  enabled  by  our  li- 
mited faculties  to  take,  &n<l  a  knowledge  of  distant  or  con- 
cealed results  which  we  are  incompetent  to  calculate  or 
discover.     The  common  good  of  this  terratjueous  globe 
requires  that  all  things  endowed  witli  vegetable  or  animal 
life  should  bear  certain  proportions  to  each  other;  and  if 
any  individual  species  exceeds  that  proportion,  from  be-     •< 
iieficial  it  becomes  noxious,  and  interfei-es  wilti  die  general 
welfare.    It  was  requisite  therefore  for  the  benefit  of  the     <{ 
whole  system  that  certain  means  should  be  provided,  by     -.i 
which  diis  hurtful  luxuriance  might  be  checked,  and  lii 
things  taught  to  keep  within  their  projier  limits:  hence  it 
became  necessary  that  some  should  prey  upon  odicrs,  and 
a  part  be  sacrificed  for  die  good  uf  the  whole. 

Of  the  counterchecks  llius  provided,  none  act  a  mart 
iniportnnt  pail  limn  insects,  [tariicularly  in  llie  vegetable 
kingdom,  every  plant  having  its  insect  enemies,  Man, 
when  he  takes  any  plant  fi-om  its  natural  state  and  makes 
it  an  object  of  cultivation,  must  expect  diat  these  agents 
will  follow  it  into  the  artificial  state  in  which  he  has  jdaced 
it,  and  still  prey  u|x>n  it ;  and  it  is  his  business  to  exert 
,  his  faculties  in  inventing  means  to  guard  against  their  nt- 
tocks.  It  is  II  wise  prov'isioii  that  tluic  should  exi^l  a  race 
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of  beings  empowered  to  remove  alt  her  superfluous  pro- 
tluctions  from  the  face  of  nature ;  and  in  efTecting  tliis, 
whatever  individual  injury  may   arise,  insects  must  be 
deemed  general  benefactors.  Even  the  locusts  which  lay 
waste  wliole  countries  clear  tlie  way  for  the  renovntion  of 
their  vegetable  productions,  which  were  in  danger  of  l^eing 
destroyed  by  the  exuljerance  of  some  individual  species, 
and  thus  are  fidfilling  the  great  law  of  the  Creator,  that  of 
all  which  he  has  made  nothing  should  be  lost.  A  region, 
Sparrman  tells  us,  whidi  had  been  choked  up  by  shrulis, 
P«rennia!  plants,  and  hard  half-withered  and  unpniata)]le 
grasses,  after  l>eing  made  bare  by  tlicse  scourges,  soon  ap- 
pears in  A  far  more  beautiful  dress,  clotlicd  wiUi  new  herbs, 
™perb  Ulies,  and  fresh  annual  grasses,  and  young  and 
juicy  shoots  of  the  peremiial  kinds,  affording  delicious 
herbage  for  die  wild  cattle  and  game*.   And  though  the 
mteresi  of  iudivithial  man  is  often  sacrificed  to  die  general 
S<*<Hi,  in  many  cases  the  insect  jiests  which  he  most  exe- 
•^*"ates  will  lie  found  to  be  positively  beneficial  to  him,  un- 
less when  suffered  to  increase  Ijeyond  their  due  bounds. 
*^'iUs  the  insects  that  attack  the  roots  of  the  grasses, 
"**<!,  as  has  been  before  observed,  so  materially  injure  our 
**"bage,  tlie  wire-worm,  lhelar\'sEof  Aft/o/o«Mfl  Wgan'^ 
'"  *J»ula  oleracea,  &c.,  in  ordinary  seasons  only  devour  so 
^*ich  as  is  necessary  to  make  room  for  fresh  shoots,  and 
_ "«  production  of  new  herbage ;  in  tliis  manner  maintain- 
^^  a  constant  succession  of  yoimg  plants,  and  causing  an 
^**'»ual  though  partial  renovatiDn  of  our  meadows  and 
■*^stures.     Ill  the  rich  fields  near  Rye  in  Sussex  I  parti- 
**'nrly  olwerved  tills  effect;  and  1  have  since  at  home  re- 
^^»-ked,  ihat  at  certain  tunes  of  tlic  year  dead  plants  may 
'  Sjiarrniaa's  i;.yi^.;i.  ad?. 
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be  every  where  olwerved,  puUeil  up  by  the  cattle  as  llic^ 
leed,  wliose  place  is  siippUeii  by  new  olTscLi.  Ho  tha<< 
when  in  inixlerate  numbers,  these  insects  do  no  more  ham  ■ 
to  the  grass  tliitti  would  the  sliarp-tootlicd  harrows  wliicl* 
it  has  been  sometimes  advised  to  apply  to  hide-bound  i**" 
tores,  and  the  benclicinl  operation  of  which  iik  loosening 
the  sub-soil  these  insect  borers  closely  unitate. 

Nor  would  itbcdifficiilttoshow  Uialt]ieordinarj'f[oi>*> 
effects  of  sonic  of  those  insects,  which  torment  oursdve** 
and  our  cattle,  preponileratc  over  their  evil  ones.    M*"- 
Clark  is  inclined  to  think  that  the  gentle  irrit&tl(»)  C9* 
(Esiivs  Equi  is  advantageous  to  the  stomach  of  Uie  hor*« 
rather  than  tlie  coulrary.    On  the  same  principle  it  is  ntP* 
improbublc  that  the  Tubani  often  net  as  useful  phleboU>~ 
mists  to  our  full-fed  animals ;  and  that  the  constant  iiiolit*^^ 
ill  which  ihey  arc  kept  in  summer  by  the  attacks  oftb-^ 
Slomoxys  and  otlier  flies,  may  prevent  diseases  tliat  woul** 
be  brought  on  by  indolence  and  repletion.     And  in  ll»*' 
case  of  man  himself,  if  I  do  not  go  so  far  ns  with  Linrw  '^ 
lo  give  the  louse  the  credit  of  jjreserviug  full-fed  boW* 
from  coughs,  epilepsy,  &:c.,  we  may  safely  re^nl  BS  l^ 
small  good,  llie  stimulus  which  these,  nnd  others  of  ll**' 
insect  assailants  of  the  jiersons  ol'llic  thrty  and  the  viciou*** 
alTord  to  personal  cleanliness  and  purity. 

I  luiglit  enlarge  greatly  ujjon  tlu-  Ibrt^oing  view  of  ib^ 
subject:  but  tliis  is  unnecessary,  as  numerous  facts  will 
occur  in  Bubse<juent  letters  which  you  will  readily  percme 
have  an  intimate  bearing  ujion  it;  and  I  shall  therefore 
proceed  to  point  out  tlie  more  evident  benefits  which  wc 
derive  from  insects,  arranging  them  under  (he  two  gnntt 
heuds  of  rflifrt  benefits,  and  those  which  are  tHdirtri -, 
hegiiuiing  with  the  lallcr. 
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The  insects  which  are  indireclly  beneficial  to  us,  may 
b«  considered  under  tliree  points  of  view :  First,  as  remov- 
ing various  nuisances  and  deformities  from  the  ia.ce  of 
Q^iturc :  Secondly,  ns  destroying  other  insects,  that  but  for 
their  agency  would  multiply  so  as  greatly  to  injure  and 
s.nnoy  us:  and  Tliirdly,  as  supplying  food  to  useful  uiii- 
mals,  particularly  to  lisb  and  birds. 

To  advert  in  [hcjiist  place  to  the  fonner.  All  sub- 
stances must  be  regarded  as  nuisances  and  deformities, 
when  considered  with  relation  to  the  whole,  which  are  de- 
pHved  of  the  principle  of  animation.  In  this  relation 
staii<l  u  dead  carcase,  a  dead  tree,  or  a  mass  of  excre- 
ineiit,  which  are  clearly  liicumlirances  that  it  is  desirable 
'*»  have  removed;  and  the  office  of  effecting  this  removal 
's  chiefly  assigned  to  insects,  which  have  been  justly  call- 
^  the  great  scavengers  of  nature.  Let  us  consider 
U>eir  little  but  effective  operations  in  each  of  their  voca- 
tions. 

How  disgusting  to  the  eye,  how  offensive  to  tlie  smell, 
^ould  be  the  whole  face  of  nature,  were  tlie  vast  tjiiantity 
**•  excrement  daily  falling  to  tlie  earth  from  die  various 
^''Jrnals  which  iidiabit  it,  suffered  to  remain  until  gra- 
***tully  dissolved  by  the  raiii  or  decomposed  by  the  ele- 
***Otiis  t  Thiit  it  does  not  thus  otiend  us,  we  are  indebted 
*■**  an  inconceivable  host  of  insects  which  attack  it  the 
f****Hicnt  it  falls;  some  immediately  bcgiiuiing  to  devour 
'*»  others  depositing  in  it  eggs  from  which  are  soon  hatch- 
'^^  larvae  that  concur  in  tlie  same  office  witli  tenfold  vo- 
""^ciiy ;  and  thus  every  particle  of  dung,  at  least  of  tJie 
*'*Ossi  offensive  kinds,  s[)eedily  swarms  with  inhabitunis 
*>ich  consume  all  thcli(]iiid  uiid  noisome  particles,  leav- 
"S    nothing  but  ihc  undigested  remains  that  soon  dry 
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and  are  scattered  by  the  winds,  while  the  grass  upon 
which  it  rested,  no  longer  smothered  by  an  impenetnUe 
mass,  springs  up  with  increased  vigour. 

Numerous  are  tlie  tribes  of  insects  to  which  this  ofice 
is  assigned,  tliough  chiefly  if  not  entirely  selected  firom 
the  two  orders  Coleoptcra  and  Diptera.   A  largie  propor- 
tion of  the  genera  formed,  by  different  authors,  finom 
Searabmis  of  Liune,  viz.  Scarab^eusj  CopriSj  Ateiickui^ 
Sisifphts^  Ofiitisy  OnthopAaguSy  Aphodiusj  and  Psawamh 
dius;  also  Histet^  Spkccridium^  F.  and  amongst  the  Skh 
phylinidie,  the  majority  of  Staphylitd,  many  jOeoeluar€f 
especially  of  Gravenhorst's  third  fiunily,  many  Oxyldi 
and  some  Omaliay  Tackini  and  Tachyporij  of  that  author^ 
including  in  the  whole  many  hundred  species  of  beetles 
—unite  their  labours  to  effect  this  useful  purpose:  ao^ 
what  is  remarkable,  though  they  all  wcnrk  their  way  i^ 
these  filthy  masses,  and  at  first  can  have  no  paths^  7^^ 
their  bodies  arc  never  soiled  by  the  ordure  they  inhtbS  ^^ 
Many  of  these  insects  content  themselves  with  Uurnwrii^.^  ^ 
in  the  dung  alone;  but  Ateuchus  piUdarius^  a 
calletl  in  America  the  Tumbl^y-duMg^  whose  «ng»il«r 
noeuvres  I  shall  subsequently  have  to  advert  to,  Ce 


*  The  C\*ffrhn^  CaiUiaruXy  and  HeRoamAmrMS  of  the 
eridcntlv  thi>  beetle,  or  cme  nenriv  related  to  h,  whieh 
as  rollnu!  baekwards  lartr  ina$se5  of  dui^,  and  attracted 
attention  as  to  pve  n«e  to  the  prorcfb  OnUkmm  pii&im 
seem  fnxa  the  iuune»  derived  from  a  word  s^niiyii^  aa 
Grecian  beetle  made  it$  pHIs  of  «arf*  dui^ ;  and  tlds  is 
afa&wyein  one  of  the  |day$  of  AnstnphaneiS  the  /i 
of  this  kind  b  iatrodueed,  on  which  one  of  the 
\ett  to  petitiiMi  Jupiter  for  [>eace.   The  play  heg:tns  with 
tie  de^innt  aiKHhcr  to  fcevi  the  Caiithartb  mith 
«;ar\l«  t»r\kr^  H->  v"^'!":'Ani*-r.  i^>  :"c  him  another 
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hmaris,  Gcotittpcs  slercorarius  wid  many  other  Inmclli- 
com  insects,  make  lar^  cylindrical  boles,  often  of  great 
depth,  under  the  heap,  nnil  there  deposit  tlieir  eggs  sur- 
rounded by  a  mass  of  dung  in  wliieli  they  have  previous- 
ly enveloped  them;  thus  not  only  disjiersing  tlie  dung, 
but  actually  burying  it  at  the  roots  of  tbe  adjoining 
plants,  and  by  these  means  contributing  considerably  to 
the  fertility  of  our  postures,  sujiplying  the  constant 
Waste  by  an  annual  convej'ance  of  fresh  dmig  laid  at  the 
very  root;  by  these  canals,  also,  aflbrding  a  convenient 
passage  for  a  jxirtion  of  it  when  dissolved  to  be  carried 
t^itlier  by  the  rain. 

The  coleopterous  insects  found  in  dung  inhabit  it  in 
"leir  perfect  as  well  as  imi)erfect  states :  but  this  is  not 
"•e  case  with  those  of  the  order  Diptcra,  whose  lar^'a; 
slone  find  tlieir  nutriment  in  it ;  tlie  imago,  which  would 
"^  Suffocated  did  it  attempt  to  burrow  into  a  material  so 
***ft,  only  laying  its  eggs  in  die  mass.  Tliese  also  are 
***ore  select  in  tlieir  choice  dian  Uie  Coleoplcra — not  in- 
"©eO  as  to  delicacy, — but  diey  do  not  indiscriminately 
'^'^JKwit  in  all  kinds,  some  preferring  horse-dung,  others 
*^*'Uie's-dung,  others  cow-dung,  which  seems  tlie  most 
■^ourite  pabulum  of  all  the  dung-loving  insects,  and 
'*Hcrs  iJiat  of  birds.  The  most  disgusting  of  all  is  the 
'*^t..tailed  larva,  lliat  inhabits  our  privies,  which  changes 
****    a  fly  {Etopkilus  fcnojr,  Latr.)  somewhat  resembling  a 

Still  more  would  our  olfiictory  nerves  be  offended,  and 

**f  healtji  liable  to  fatal  injuries,  if  the  wisdom  and  good- 

'  **ess  of  Providence  had  not  provided  for  the  removal  of 

***»otlier  nuisance  from  our  globe — the  dead  carcases  of 

■'^"liitmls.     When  these  begin  to  grow  putrid,  eiery  one 


^ 
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knows  what  dreadful  miasinala  exhale  IVom  tlieni)  sr^^ul 
taint  the  itir  we  breathe.   But  no  sooner  does  life  depa-«r-* 
firom  the  boily  of  any  creature,  at  least  uf  any  which  fror-act 
its  size  is  hkely  to  l)ecome  a  nuisance,  than  myriads    carf 
different  sorts  of  insects  attack  it,  and  in  various  wa.^^ 
First  come  tlie  Histers  and  pierce  tlie  skin.   Next  IbUo-vir 
tlie  flcah-llies,  some,  that  no  time  may  be  lost,  (as  Mtexrr^i 
carnaria,  &c)  depositinfi  upon  it  tlieir  young  iilreixtlv 
hatclied'';  others  (M.  Ctesar,  &e.)  covering  it  witJi  mU- 
lions  of  eggs,  whence  in  a  day  or  two  proceed  innumerable 
devourers.   An  idea  of  the  dispatch  made  by  these  gour- 
mands may  be  gained  from  the  combined  con  si  deration 
of  tlieir  nimiberfi,  voracity  and  rapid  development.   On* 
female  of  M.  carnaria  will  give  birtl)  to  20,000  yoiin(;f : 
and  the  Iar\'n;  of  many  flesh-flies,  as  RetU  ascertained,  wiv 
in  twenty-four  hours  devour  so  much  food,  and  grow  **• 
quickly,  as  to  increase  their  weight  two  hundred  told !  I-* 
five  days  aiier  being  hatched  they  arrive  at  their  fit™ 
growtli  and  size,  which  is  a  remarkable  instance  of  ll^^ 
core  of  Providence  in  fitting  them  for  the  part  ihcy  af"^ 
destined  to  act :  for  if  a  longer  time  was  required  for  thc^^ 
growtli,  their  foo<l  would  not  be  a  fit  aliment  for  them,  o"^ 
they  would  be  too  long  in  removing  ilie  nuisance  it  L^ 
f^ven  in  charge  to  them  to  dissifiate.  Thus  we  see  ther^ 
was  some  ground  for  Linne's  assertion  under  M.  wmt— ^ 
toria,  tliat  tliree  of  these  flies  will  devour  a  dead  horse- 
as  quickly  as  would  a  lion.' 

As  soon  as  the  various  tribes  of  Musne  hove  ojiened 

tlie  wny,  and  devourcii  tfie  sofier  parts,  a  whole  host  of 

beetles,  Nccrophori,  SilpJur,  DcrmcsUs,ChoU\vc,  and  Sio- 

pfttfliiiida,  actively  second   their  labours.     Wasps  and 

•  Plate  XXII.  Fw.  4, 5. 
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liomets  also  come  in  for  llieJr  portion  of  the  spoil ;  and 
tven  ants,  which  prowl  every  where,  rival  their  giant  com- 
petitors in  the  quantity  consumed  by  tliem ;  so  tliat  in  no 
very  long  Ume,  especially  in  warm  climates,  the  muscular 
covering  is  removed  from  the  skeleton,  which  is  then 
cleansed  from  all  remains  of  it  by  tlie  httle  Cort/nctcs  ca- 
ruittif  and  i-ufcollh,  (which  last  is  so  interesting,  as  hav- 
ing been  tiie  means  of  saving  the  life  of  Latreille",)  ami 
sev-erai  NUidula:^.  Even  tlie  lioms  of  animals  liave  an  ap- 
propriate genus  (r^d)  which  inliabits  ihein,  and  feeds 
uiHMi  their  contents.  And  not  only  are  large  animals 
thus  dis]X)sed  of,  even  the  smallest  arc  not  suffered  long 
to  annoy  us.  The  burying  beetle  {Necrop/ionts  /'espillo, 
^•)  inters  the  bodies  of  small  aiilmals,  such  as  mice,  se- 
^CTui  assisting  each  odier  in  tlie  work ;  and  those  to  wlucii 
*l»ey  commit  their  eggs  afford  an  ample  supply  of  food  to 
"heir  larvs «.  Ants  also  in  some  degree  emidatc  iliese  bu- 
rying insects,  at  least  they  will  carrj'  off  the  carcases  of  in- 
*^cts  into  their  nests;  and  I  once  saw  some  of  the  horse- 
*'*ts  dri^giiig  away  a  half-dead  snake  of  about  the  size 
*•■  agoose-<juill''.  Some  insects  will  even  attack  living  am- 
"'^^is  and  make  tliemtlieir  prey,  thus  contributing  to  keep 

■  See  Utr.  Gm.  I.  875. 

^  Thit  (jroperly  in  the  carrion  insects  mny  be  Uinied  to  a  good  ac- 
***Utit  by  the  comparative  anulomist,  who  hns  only  to  ftav  the  body 
^^  one  of  the  smaller  animah,  anoint  it  with  honey,  and  bury  it  in  ■□ 
*'*'-hill  ;  and  in  n  short  lime  be  will  obtain  a  perfect  skeleton,  denu- 
***od  of  every  fibril  of  muscle,  thoiigit  w'th  die  lignmcnls  and  earti- 
^"R*"  untouched. 

"    Gledinch,  AMand/uHgfH,  Hi.  200. 

"  It  ii  to  be  observed  that  in  our  cold  climates,  during  the  winter 
"**>«>thi,  when  excrement  and  putrescent  animal  laatter  are  not  so 
*Ofensive,  they  are  left  to  llie  action  of  the  elements,  insects  being 
**»en  torpid. 


2j6     ixdibect  benefits  ueriveu  from  insects. 

them  wiiiiin  due  limits.    The  common  eortli-worm  i&   XBt- 
tacked  and  devoured  by  a  centipede  (Scolopcndra  ^/^rc- 
iricot  L.).     Mr.  Sheppard  saw  one  attack  a  worm  t^ii 
times  its  own  size,  round  wliicli  it  twisted  itself  like  a  sef- 
pent,  and  which  it  finally  mastered  and  devoured. 

But  insects  are  not  only  useliil  in  removing  and  dut^i- 
pating  dead  animal  matter;  they  are  also  intrusted  wili»  * 
similar  office  with  respect  to  the  vegetable  kingtkir*^ 
T^e  interior  of  rotten  trees  b  iidiabited  by  tlie  iar\'fE  oT  • 
particular  kind  of  crajie-fly  with   ]}ectinated  aatenifc^ 
( Ctenophoja,  Meig. ),  and  other  insects,  which  there  find  •■* 
appropriate  nutriment;  and  a  similar  lUet  is  fumi^nl  *** 
the  gmbs  of  the  rose-beeUe  {Celonia  aurala)  by  the  di;«^ 
leaves  and  stalks  usually  to  be  found  in  an  aui^s  ae$** 
Siaphylinid^,  Sj)/nrridia,aiul  oUier  Colix^tera,tncaivKy'^ 
found  under  heaps  of  putrescent  vegetables ;  and  au  i»"»~ 
finite  number  are  to  be  met  with  in  decomposing  fun^T** 
which  seem  to  be  a  kind  of  substance  intermediate  \r^^'' 
teen  animal  and  v^etable.  The  Boleti  in  particular  ha^>~ 
a  genus  of  coleopterous  insects  appropriated  to  tliotft  ' 
and  the  Lycoperdons  another. — .Stagnant  waters,  whi*^-'* 
would  otherwise  exhale  putrid  miasmata  and  be  often  il»* 
cause  of  fatal  disorders,  are  purified  by  the  inniuneraL**^ 
larvee  of  gnats,  Ephemerie,  and  other  insects  which  li^* 
in  them  and  abstract  from  them  all  the  unwholesome  p»rf 
of  their  contents.     This,  Linne  saj-s,  will  easily  appe*'" 
if  any  one  will  make  the  cxperUnent  by  filling  two  vessrh 
with  putrid  water,  leaving  (he  larvte  in  one  and  taking 
them  out  of  the  other.     For  tlien  he  will  soon  find  the 

*  Surely  Mr.  Marshani's  nontc  for  this  genus,  SoldaHa,  b  nnih 
mora  proper  than  that  of  Fabricius,  Mycctoplie^tii  (Agan&«ttcf)i 
Huce  thcM  insecti  M-'ldain  cat  agarics. 


n.-aler  Uiat  is  full  (if  liuvo:  pure  and  witliout  niiy  stench, 
wliile  tliat  wliich  is  deprived  of  tliein  will  continue  stink- 


Dciiefits  equally  great  are  rentiered  by  the  wood-de- 
stroying insecLi.    We  indued,  iii  Uiis  couiitrj',  who  find 
Use  for  ten  times  more  timhei-  tlian  we  produce,  could 
dispense  with  thdr  services ;  but  to  estimate  them  at  their 
proper  value,   as  idFecting   tlie  great  system  of  nature, 
we  slioiUd  transport  ourselves  to  tropical  climes,  or  to 
ihowe  under  the  temi>erate  zones,  wliere  millions  of  acres 
are  covered  by  one  iiiterniuiable  forest.     How  is  it  that 
tlies*:  untrodden  regions,  where  Uiuusands  of  dieir  giant 
uihabitmits  iiiU  victims  to  the  slow  ravages  of  time,  or  the 
uiore  sudden  operations  of  liglitning  and   hurricanes, 
should  yet  exhibit  none  of  those  scenes  of  ruui  tuid  deso- 
lation tlmt  might  have  been  expected,  but  are  always 
'omid  with  the  verdant  characters  of  youth  and  beauty? 
It  Is  to  llie  insect  world  that  this  great  charge  of  keepmg 
^lie  habitations  of  the  Dryads  in  perpetual  freshness  has 
**«»»  committed.     A  century  almost  would  elapse  belbre 
'lie  removal  from  the  face  of  nature  of  tlie  mighty  ruins 
*("  *^e  ottlie  hard-wooded  tropical  trees,  by  the  mere  in- 
"uetice  of  the  elenieuts.     But  how  sjieedy  its  decomposi- 
'ion  when  their  oj^erations  are  assisted  by  insects  I     As 
■•^n  as  a  tree  is  fallen,  one  tribe  attack  its  bark  ",  which 
•*  often  the  most  indestructible  part  of  it;  and  thousands 

*    (Scon.  Nat.  Anuea.  Ac.  ii.  50,     Stillingfleet's  Tracli,  122. 

Mauperluis  oliserves,  that  in  Lapland  he  saw  many  birch-tren 

•on  the  ground,  which  had  probably  been  there  for  a  verj  loog 

i,  with  the  biirk  entire,  though  the  wood  was  decayed.  Hence  we 

"^^  probably  infer,  that  in  llml  country  there  are  few  or  none  of 

^**  Irark-boriDg  insects. 

VOL.  I.  S 
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of  orifices  into  die  solid  ti'unk  are  bored  by  others, 
mill  tJiiis  Insinuates  itself"  Into  every  part,  and  the  acU&. 
ot"  heat  promotes  tlio  decomposition.    Various  fungi  n  ^ 
take  possession  and  assist  in  the  process,  which  is  folic*' 
ed  up  by  the  incessant  attacks  of  otlier  insects,  that 
only  upon  wood  in  an  incipient  state  of  decay.  And  ita  wt 
in  n  few  months  a  mighly  mass,  which  seemed  inferior'    S| 
hardness  only  to  iron,  is  mouldered  into  dust,  and      Stf; 
place  occupied  by  younger  trees  Ml  of  Ufe  and  vigour. 
The  insects  to  which  tins  duty  is  intrusted  have  been   n^ 
ready  mentioned  m  a  former  letter  (p.  231-*2);  but  none 
of  them  do  their  business  so  expeditiously  or  efTectnnlly 
as  the  Termites,  which  ply  themselves  in  such  numbers 
and  so  unremitt'mgly,  that  Mr.  Smeathman  assures  us 
they  will  in  a  few  weeks  destroy  and  carry  away  the  trunks 
of  large  trees,  without,  leaving  a  particle  behind;  and  »" 
places  where,  two  or  three  years  before,  tliere  has  been  * 
populous  town,  if  tlie  inhabitants,  as  is  frequently  the  as^* 
have  chosen  to  abandon  it,  there  shall  be  a  very  thic^* 
wood,  and  not  the  vestige  of  a  post  to  be  seen. 

I  obsen'ed  in  a  former  letter,  that  the  devastations  C^. 
insects  are  not  the  same  in  every  season,  their  power  t^^ 
niischief  being  evident  only  at  certain  tmies,  when  Prov^^ 
dence,  by  permitting  an  unusual  increase  of  their  «uiii-'=^ 
bers,  gives  tiiem  a  commission  to  lay  waste  any  partJcu-^ 
lar  country  or  disti-ict.  The  great  agents  in  ))revealin)^^ 
this  increase,  and  keeping  tlie  noxious  species  within  pro^^ 
per  limits,  are  other  insects ;  and  to  these  I  sliuU 
call  your  attention. 

Numerou-i  are  the  tribes  upon  which  this  importan*^ 
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task  devolves,  and  incalculable  are  the  benefits  which  they 
are  tlie  means  of  bestowing  upon  us;  for  to  them  we  are 
indelited,  or  rather  to  Providence  who  created  them  for 
this  purpose,  that  oiir  crops  and  grain,  our  cattle,  our 
fruit-  and  forest-trees,  our  pulse  and  flowers,  and  even  the 
verdant  covering  of  the  earth,  are  not  totally  destroyed. 
W  these  insects,  so  frieii<lly  to  man,  some  exercise  their 
ilestructive  agency  solely  while  iti  the  larva  state ;  otliers 
in  the  perfect  state  only;  otliers  in  both  these  states ;  and 
lastly,  others  again  in  all  the  three  states  of  larva,  pupa, 
"nd  iniago.  For  order's  sake,  and  to  give  you  a  more  di- 
stinct view  of  the  subject,  I  shall  say  something  on  each 
separately. 

The  first,  those  which  are  insectivorous  only  in  tJieir 
^n«  state,  may  be  further  subdivided  into  parasites  and 
'''iparasiteSt  meaning  by  the  fonner  term  tliosc  that  feed 
"pon  a  liviTig  insect,  and  only  destroy  it  when  they  have 
Attained  their  iuil  growth ;  and  by  the  latter,  those  that 
P**y  upon  bisects  already  dead,  or  tliat  kill  tliem  in  the 
*ct  of  devouring  them. 

The  iniparasilic  insect  devourers  chiefly  belong  to  the 
ffymmopti-m  order ;  and  though  it  is  in  the  larva  state 
"•at  their  prowess  is  exhibited,  the  task  of  providing  the 
P*«y  is  usually  left  to  the  female,  of  which  each  species 
■or  the  most  part  selects  a  particular  kind  of  insect,  Tlius 
"mny  species  of  Cercerts  and  the  splendid  ChysidtB  feed 
'•pon  insects  of  their  own  order.  One  of  the  latter  {Pa- 
"orpes  incarnata,  Latr.)  commits  her  eggs  to  the  progeny 
^  Bembex  roslrala .-  another  [Ckiysis  bitlciilala)  attacks 
the  young  of  Vespa  spiiiipes. 
Bembex  and  Mellhms  confine  themselves  to  Diplcra, 
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tlie  former  preyiiij;  u|k.>ii  Eliiphilus  letiax,  BiimbifUi, 
the  like' ;  thf  latter  amoD^t  olhent  ruldiiig  iis  of  lA  md 
trouljlesome  S/i'inor^s  calcilrans.  One  of  these  last  1  ha^^Bni 
obiierTed  stationed  on  dung  watcliing  lijr  flies,  wbic^U 
when  seized,  slie  carried  to  iier  burrow.  J 

Vespa  spmipes  feeds  upon  certain  green  apod  larvi^  ^ 
which  tlie  female  deposits  ten  or  twelve  with  each  cf:^g| 
Ammophila  vidgans  destroys  cnterpilUirs  of  a  larger  siaT'ii^ 
and  it  is  probnlilc  that  most  of  tlie  oilier  Vespoid  iM.:^a| 
Sphecoid  Hymenopfcra,  viz.  Tiypoxylon,  Philaiilhus,  I^i^smi^^ 
ra,  Crabro,  &c.  assist  in  this  great  work.  J 

Pompiliis,  to  which  ^nus  probably  several  sjjccies  ma'^Mi 
tioned  by  Reaumur  as  preying  on  these  insects  should  Kg| 
referred,  has  it  in  charge  to  keep  the  number  of  spiJ^=^ 
within  due  bound?:  and  some  AmmopAilar  lend  their  atJ"! 
One  of  these  last,  mentioned  by  Cniesby  (Sphcx  c/entl^*'*  J 
Linn.),  has  been  known  to  Maze  a  )>pider  eight  lim*^* 
its  own  weight''.  Another  sj)ecies  of  lliis  genus,  whi"' 
is  common  in  the  Isle  of  France,  attacks  an  insect  st^' 
more  difficult,  one  would  think,  to  turn  to  its  purpose,  tin; 
all-<levouring  lilatta,  and  is  therefore  one  of  die  great  be- 
nefactors to  mankind.  When  this  insect  perceives  a 
Blatta  { called  there  Kakerlac  and  Cancrelas)  it  stops  im- 
mediately: both  animals  eye  each  other ;  but  in  an  instant 
the  5and-wa.sp  darts  upon  its  prey,-  seizes  it  by  the  muzzle 
with  its  strong  jaws,  and  bending  its  abdomen  underneath 
it,  pierces  it  with  its  fatal  sting.  Sure  of  its  ^-ictini,  it  now 
walks  or  flies  away,  leaving  the  poison  to  work  its  eSect; 
but  in  a  short  time  returns,  and,  fuiding  it  deprived  of 


'  Latrcilli 
I  Mvi.  11, 


■rllti  fiir  la  Hyminoplim.  AiataL  de 
■  ym.  Hill.  o/CariJmt.  u.  lOfi. 
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|xjwer  to  make  resistance,  seizes  it  again  by  the  head,  aiid 
drags  it  away,  waikinj^  backwards  to  deposit  it  in  a  liole 
or  chink  of  a  wdl*. 

Grasshoppers  are  the  prty'of  another  Aminophila, 
supposed  to  be  the  Sji/iex  pensijlvanka  of  Linne,  a  native 
of  North  America,  each  ol'  which  in  its  larva  stale  de- 
vours three  of  a  laige  green  sjiecies  with  which  its  mo- 
ther has  provided  it''. 

From  none  of  the  iiiiparaiitic  insectivorous  larva;  do 
^^e  derive  more  advantage  tlian  (iom  those  wliich  devour 
*he  destructive  Aphides,  whose  ravages,  as  we  have  seen 
"^ove,  are  more  detrlnientul  to  us  in  this  island  tJian 
*l»ose  of  any  other  insect.     A  great  variety  of  species,  of 
different  orders  and  genera,  are  employed  to  keep  them 
*>thin  due  Umits.     There  is  a  beautiful  genus  of  four- 
ringed  flies,  whose  wings  resenibl^tlie  finest  lace,  and 
*liose  eyes  are  often  as  brilliant  as  burnished  metals 
ltt'flW7ro5H/s,L.},llie  larva?  of  which,  Reaumur,  from  their 
being  insatiable  devourers  of  them,  has  named  tlie  lions 
of  the  Aphides.     The  singular  pedunculated  eggs  from 
ffiiicb   these  larva:  proceed  I  shall  describe  when  we 
come  to  treat  upon  the  eggs  of  insects ;  tlie  larvee  them- 
selves are  furnished  with  a  pair  of  long  crooked  mandi- 
bles resembling  horns,  which  terminate  in  a  shaip  )>oiiit, 
and  like  those  of  the  ant-lion  are  [lerfitrated,  serving  the 
insect  instead  of  a  mouth;  for  through  ttiis  orifice  the 
nutriment  passes  down  into  the  stomach.  When  amongst 
the  Aphides,  like   wolve*   in  n  sheep-fold,  they  make 
dreadful  bavoc:  half  a  minute  suffices  them  to  suck  the 
largest ;  and  the  individuals  of  me  species  clothe  them- 
'  Rtauni.  Ti.  382.     Si.  Rt-rre's  yoyge.  72. 
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selves,  like  Hercules,  willi  Oie  spoils  of  their 
victims. 

Next  in  imiiortance  lo  these  come  the  aphidivoroi 
flies  (many  species  of  Syrphus,  F.),  whose  gnibs  are  annec^Ki 
with  a  singular  mandible,  famished  like  a  trident  witf-^* 
three  points,  with  which  they  transfix  their  prey.  Thei 
may  often  be  seen  laid  at  their  ease  under  a  leaf  or  upoi 
a  twig,  environed  by  such  hosts  of  Aphides,  that  the] 
can  devour  hundrals  without  changing  their  station  3 
and  tlieir  silly  helpless  prey,  who  are  provided  with  nt 
means  of  defence,  so  far  from  tliinking  of  escaping,  fre- 
quently walk  over  the  Lack  of  their  enemy,  and  pu- 
themselves  in  his  way.  WTien  disposed  to  teed,  he  fixes 
himself  by  his  tail,  and,  being  blind,  gropes  about 
every  side,  as  tlie  Cyclops  did  for  Ulysses  and  his 
panions,  till  he  touches  one,  which  he  immediately  trans» 
fixes  with  his  trident,  elevates  into  the  air,  tliat  he  ma  1^ 
not  be  disturbed  by  its  striifg;tes,  and  soon  devoui_i»  ~  i 
The  havoc  which  these  grubs  make  amongst  the  Aphide=^s 
is  astonishing.  It  was  but  last  week  that  I  obser^'ed  th- 
top  of  every  young  shoot  of  tlie  currant-trees  in  my  gar 
den  curled  up  by  myriads  of  these  insects.  On  examin: 
ing  them  this  day,  not  an  individual  remained ;  but  bes-* 
neath  each  leaf  are  three  or  four  full-feil  larvK  of  aphi 
divorous  flies,  surrounded  with  heaps  of  the  skins  of  thi 
sliun,  tlie  trophies  of  their  successful  warfare ;  and  thi 
young  shoots,  whose  progress  had  been  entirely  checkec 
by  the  abstraction  of  sap,  are  again  expanding  vigor- 
ously. 

But  even  these  serviceable  insects  must  jieid  the 
to  the  lady-bird  or  lady-cow  {CoceinrlUi,  L,),  the  favouril 
of  our  childhooti,  which,  as  wdl  as  most  of  its 
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fETs,  in  the  larva  state  feeds  entirely  on  Aphides  * ;  and 
ll>e  havoc  made  amongst  them  may  be  conceived  from 
^  myriads  upon  myriads  of  these  little  interesting  ani- 
iials,  which  are  often  to  be  seen  in  years  when  die  plant- 
louse  abounds.     In  1807  the  shore  at  Brighton  and  all 
"le  watering-places  on  the  south  coast  was  literally  co- 
^^red  with  them,  to  die  great  surprise  and  even  alarm  of 
™e  inhabitants,  who  were  ignorant  that  dieir  little  vi- 
sitors were  emigrants  from  the  neighbouring  hop-gromids, 
where  in  dicir  larva  state  each  had  slain  his  thousands 
*nd  tens  of  thousands  of  the  Aphis,  which  imder  the 
•^^uie  of  tlie  Fli/  so  frequently  blasts  the  hopes  of  the 
"**P-grower.     It  is  fortunate  that  in  most  countries  the 
children   have   taken  these  friendly   Coccluellee  under 
">eu:  protection.     In  France  they  regard  diem  as  sacred 
^  the  Virgin,  and  call  them  Vachcs'd  Dim,  Bcles  de  la 
'  iet-gcy  &c ;  and  with  us,  commiseration  for  Uie  liard 
***le  of  a  mother,  whose  "  house  is  on  fire  and  cliildren 
*^     home,"  ensures  them  kind  treatment   and   liberty. 
■^Ven  the  ho{>growers  are  becoming  sensible  of  their 
*^«"vices,  and,  as  I  mn  informed,  hire  boys  to  prevent 
**'*'<3s  from  destroying  diem. — If  we  could  but  discover  a 
***ode  of  uicreasing  these  insects  at  will,  we  might  not 
***ily,  as  Dr.  Darwin  has  suggested,  clear  our  hot-houses 
'^f  Aphides  by  their  means,  but  render  our  crops  of  hops 
**iUch  more  cerUiin  than  diey  now  are.     Even  without 
*lus  knowledge,  notiiing  is  m9re  easy,  as  I  have  expe- 

'  The  larvK  ofsome  specie*  of  Coodneilte  feeJ,  according  to  Prof. 
^-  Reich,  solely  on  the  leavei  of  plnnts ;  as  that  of  C.  hien^It/plitem, 
^hich  eats  the  leavesof  common  heath  {Erica  mi/gorii)  after  the  man- 
^^crofthc  larva!  of  Z.(yi</op/ern.  1  iuspeet,  howuver,  that  there  is 
*otne mistake  in  ihis  statement.  Oct  GetellidiaJ}  nalnrf.  Fr,  in  B<r- 
'•«  Mag.  &c.  iJi.  294. 
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rienced,  than  to  clear  n  plant  or  small  tree  by  placin^y 
upon  it  several  larvie  of  Coccinellic  or  of  aphtdiroro^iirf 
flies  collected  from  less  valuable  vegetables.  i 

Lastly,  to  close  this  list  of  imparasitic  insectivor^K^j 
larvie,  1  may  mention  those  of  Lntreille's  genus   Vo^'^ 
cetta  {Syrphits,  F.,)  so  remarkable  for  their  radiated  am^J 
which  live  IP  the  nests  of  humble  bees,  braving  the  fV»^« 
of  their  stings  aiitl  devonring  their  young;  and  the  azx«i|: 
lion   {Mynneleon)   and    Reaumur's  improperly    naated  , 
worm-lion  (lifiagio,  V.),  whose  singular  stratagems  wiB 
be  detailed  in  a  subsequent  letter,  both  of  which  destroy 
great  numbers  of  insecb>  that  are  so  unfortunate  as  to 
fall  into  their  toiln. 

The  parasitic  la^^-fe,  nn  extremely  numerous  trib^^ 
must  next  be  considered.  These,  with  the  exception  <" 
ft  verj'  few  individuals,  l»clong  to  the  order  Htfrnm^- 
plera,  and  were  includet)  by  Linn^  under  his  vnst  genit* 
fchrteitmon,  so  named  from  the  analogj-  between  thei' 
services  and  those  of  die  Egjiitian  Ichneiunons  (/Tmrifl 
Ichnnimon,  L.)>  the  fiirmer  ns  destroyers  of  insects,  fac- 
ing equally  hnportatit  with  the  latter  as  devourers  of  st*"- 
pents,  the  ^^  of  crocodiles,  &c. 

The  hahibi  of  the  whole  of  tliis  tribe,  which  properlr 
includes  a  great  number  of  distinct  genera,  nre  similar. 
They  al!  oviposit  in  Hying  insects,  chiefly  while  in  tiw 
larva  slate,  sometimes  while  pupie  {Ich.  Pupnrum^  L.); 
and  even  whHe  iu  the  e^ state  {Ich.  Ovtitonrm,  L.);  ImC 
not,  as  &r  OS  is  known,  in  perfect  insects.  The  egpi 
thus  (te)x>sited  soon  hatch  into  grubs  which  immediately 
attack  tjieir  victim,  and  in  the  end  ensure  its  <lt-stnictitin. 
The  monber  of  eggs  conmiilted  to  each  imiividuni  vnrii-s 
according  to  it*  size,  nnd  tlmt  of  the  pnibs  which  arc  to 
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spring  from  ihem ;  being  in  most  cases  one  only,  but  in 
others  amounting  to  some  himdrwls. 

From  the  obsei-vations  Intlierto  matte  by  entomolo- 
ipsts,  the  great  body  of  the  Ichneumon  tribe  is  principally 
employed  in  keeping  within  their  proper  limits  the  infi- 
nite host  of  lepidopterous  larva?,  destroying,  however, 
many  insects  of  other  orders;  and  perhaps  if  the  larvte 
of  tliesc  last  fell  equally  under  our  ubseiTation  with  those 
»r  the  former,  we  might  discover  that  few  exist  unin- 
fested  by  their  ajipropriate  parasite.  Such  is  the  activity 
Mid  address  of  the  Ickwumonliiic,  dial  scarcely  any  con- 
t^ealment,  except  perhaps  the  waters,  can  secure  tlieir 
prey  from  ihem ;  and  neither  bulk,  conrage,  nor  ferocity 
"Vail  to  terrify  them  from  effecting  their  purjxise.  They 
"ttack  the  ruthless  spider  in  his  toils :  they  discover  the 
''etivat  of  the  little  bee,  that  for  safety  bores  deeji  into 
timber;  and  though  its  enemy  Ichneumon  cannot  enter 
"*  cell,  by  means  of  her  long  ovipositor*  she  reaches  the 
"^'Iplesa  grub,  whicli  its  parent  vainly  thought  secured 
^■^Hn  everj-  foe,  and  deposits  in  it  an  egg,  which  pro- 
**Uces  a  larva  that  destroys  it''.  In  vain  docs  the  de- 
■**tictive  Ctritlotni/ia  of  the  wheat  conceal  its  lana;  within 
"*«  glrnnes  that  so  closely  cover  the  grain ;  lliree  species 
**•  these  minute  lienefnctors  of  our  race,  sent  in  mei-cy  by 
**eaven,  know  how  to  introduce  tlicir  eggs  into  them, 
,  **>ns  preventing  the  mischief  they  would  otherwise  occo- 
^**»i,iind  saving  innnkind  from  the  horrors  of  famine''. 
***  Vain  also  the  CjTiips  by  its  magic  touch  pro<iuces  the 
**>rioua  exci-escences  on  various  trees  and  plants,  called 
Ralls,  for  the  nutriment  and  deffrice  of  its  progeny :  the 

'    pLATr  x'vi.  Flo.  I,  <•  Mar.lt^im  in  I.hi>:  7Vmt«.  iii.  .'0. 

'    Scmbiwr.  i>  Iii!)-I7«. 
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{wmsite  species  attached  to  it  diHCovers  its  secret  chatr^- 
ber,  pierces  its  wall  however  thick,  and  commits  the  d^^ 
stroylng  egg  to  its  ofFspring.  Even  the  clover-weeiiTl  is 
not  secure  within  the  legimien  of  that  plant ;  nor  the 
wire-worm  in  the  cartli,  h-om  their  ichneumonidan  foes. 
I  have  received  I'rtiin  the  late  Mr.  Markwick  that  of  the 
former,  and  Mr.  Paul  has  shown  me  the  destroyer  of  the 
latter,  which  belongs  to  Latrdlle's  genus  Pructotrupcs. 
Others  are  not  more  secured  by  tlio  repulsive  nature  of 
the  substance  they  inhabit ;  for  two  sjjecies  at  least  of 
Ichneumon*  know  how  to  ovijK)sit  it  in  stercorario»3s 
liirvie  without  soiling  their  wings  or  bodies. 

The  ichneumonidun  parasites  are  either  external  <^ 
internal.  Thus  the  species  above  alluded  to,  which  ^k1* 
locks  spiders,  does  not  live  within  tlieir  bodies,  but  *"*■ 
muns  on  theoutside"*;  ondthelnrvaof /cA/wiwiow  luir^^ 
whicli  adheres  by  one  end  to  the  shell  of  the  bulbiferc^W 
^g  that  produced  it,  does  not  enter  the  caterpillar  " 
Bomln/i  viltica,  the  moth  upon  wliicli  it  Iceds'.  I^-"*' 
the  great  majority  of  tltese  animals  oviposit  widiin  t^** 
body  of  the  insect  to  which  they  are  assigned,  frd^" 
whence,  after  having  consumed  the  interior  and  beoW** 
pupae,  they  emerge  in  their  perfect  state.  An  idea  * 
the  services  rendereti  to  us  by  diose  Ichneumons  whl.  -^^ 
prey  upon  noxious  larvre  may  be  formed  from  the  &^*^ 
that  out  of  thirty  individuals  of  the  common  csbba, 
caterpillar  {the  larva;  of  Papilla  Brassicic)  which  Rea^'"** 
mur  put  into  a  glass  to  feed,  twenty-five  were  iktaff-  v 
pierced  by  an  Ichnetimon  {/.  globatus'').     And  if  ^i^* 

■  /■  ManducntoT,  Psart.  Fn.  Genu.  73.  4. ;  niid  another  species  ^^ 
liod  to  /.  ZhMlator,  P.,  wliic!>  I  have  named  /.  Stereomlor. 

<•  DcGter.ii.  8lji  •  Ibid  SS1.5.  ■>  Rtauin.  iL  418— 
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EDmpare  the  myriads  of  caterpillars  that  often  attack  our 
Mbbages  and  brocoli  witli  the  small  number  of  butter- 
Bes  of  this  siJecJes  which  usually  appear,  we  may  con- 
(ftctiire  that  they  are  conmionly  destroyed  in  some  such 
^toportion — a  circumstance  that  will  lead  us  tliankftilly 
I*  acknowWge  tlie  goodness  of  Providence,  wljich  by 
fkoviding  such  a  check  has  prevented  the  utter  destruc- 
foaa  of  the  Brassica  genus,  including  some  of  our  most 
Iptcemed  and  useful  vegetables. 

f  The  parasites  are  not  wliolly  confined  to  die  order 
V^fnenoptcra :  some  insects  of  otiier  orders,  though  com- 
•ratively  very  few,  destioy  our  little  enemies  in  the 
pOie  way.  Musca  Ziamanm,  and  another  hke  it  de- 
bribed  by  De  Geer,  lay  their  eggs  in  eateqiillara  and 
Oierlarvie";  and  Reaumur  describes  several  other  6ies 
F  siiuilar  habits'".  Tlie  order  also  oi Sircpsiptera,  lately 
Ikablished^,  appears  to  be  sdtogether  parasitic;  but 
fnh  this  difference  from  tlie  Ichnuumonidte,  that  titese 
nj'aordinary  animals  are  found  only  upon  Hymenoptera 
I  their  perfect  state,  and  do  not  ap})ear  to  destroy  the 
iBects  upon  which  tliey  prey,  buti)robably  prevent  their 
peeding.  The  species  at  present  known  are  Ibrmed 
Pto  two  genera,  Xcnos  and  Slyinps,  which  are  confined 
P  MeUtia^  and  Vespa'. 

\  The  next  description  of  insect  destroyers  are  those 
piich  ite^'our  tliem  in  their ^is^  and  last  states. — No 
petles  are  more  common  after  dte  summer  is  confirmed, 
i*ii  the  species  of  the  genus  CaittJiaris,  Preysler  in- 
W*a%  us  tliat  the  gru^i  of  C.fitsca  destroys  a  great  many 


'  DcGeer.i.  11)6. vi.  14.94.  '^  ileuun:. ii.  <40-4, 

'  tiM.  7>ww.  xi.  Sff.  ■'  V^A>y\Mnn.  /J/i. -fig.  ii.  110-113. 

*  Rcsri  Fn.  Etrutc.  Mtmt. 
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Other  larvee*,  and  I  have  observed  the  imago  dev< 
these  and  also  Diptercu — Linne  has  with  justice  iliniin    ^ 
nated  the  CicindeUe  the  tigers  of  insects.     Though 
corated  with  brilliant  colours,  they  prey  upon  the  wl 
insect  race ;  their  formidable  jaws  which  cross  each  ot 
are  armed  with  fearful  fangs,  showing  to  what  use  tl 
are  applicable;  and   the   extreme  velocity  with  wl 
they  can  either  run  or  fly,  renders  hopeless  any  atternp 
to  elude  tlieir  pursuit*     Their  larvae  are  also  equsmllj 
tremendous  with  tlie  imago,  having  six  eyes,  three    oi 
each  side,   seated    on  a  lateral  elevation  of  the  heacl. 
which  look  like  those  of  spiders,  and  besides  their  threat- 
ening jaws  armed  with  a  strong  internal  tooth,  bein|^ 
furnished  with  a  pair  of  spines  resembling  somewhat  tb^ 
sting  of  a  scorjjion,  which  stand  erect  upon  die  back    ^ 
the  abdomen,  and  give  them  a  most  ferocious  aspecC-    * 
This  last  apparatus,  according  to  Clairville,  serves  t^*^ 
purpose  of  an  anchor  for  retaining  them  at  any  liei|5'^ 
in  their  deep  cells  ^.     Most  of  tlie  aquatic  beeUes,     ^ 
least  the  Gyriiii  and  Dytisci,  prey  upon  otlier  inseC^ 
both  in  their  first  and  final  state,  llie  lar\a;  of  the  latt^-^'^ 
have  long  been  observed  and  described  under  the  nan^i^ 
of  Sy?//7/^r  and  are  remarkable  for  having  their  mandi^ 
bles  adapted  for  suction  like  tliose  of  Hemerobius  an</ 
M}Tmeleon  ;  but  they  are  not  like  them  deprived  of  n 
moudi,  being  able  to  devour  by  mastication  as  well  as 
by  suction. — Another  tribe  of  this  order  which  abounds 
in  species,   the   Carabichc^  is  universally  insecdvorous. 
One  of  the  most  destructive  is  the  grub  of  a  verj'  beauti- 
ful species,  an  English  specimen  of  which  would   l>e  a 

-  Preys.  Romsrh.  TmrU.  /»«>.  (U.         »'  PiAXt  XVH.  Fu;.  la. 

'    Entom.  IhU'i'lirjur.  ii.  IjX. 
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great  acquisition  to  your  cnbiut:t,  il  being  one  ol'  our 
rarest  insfcts',  I  meaii  Calosoma  Sycophattta,  Tliis  ani- 
mal lakes  up  lU  station  in  the  nests  of  Dombijx  proces- 
siofitra  ami  otlier  mollis,  and  sometimes  fills  iUiell'so  fiill 
*iUi  tliese  cateqiillnrs,  which  we  cannot  handle  or  even 
approach  witliout  injury,  as  to  be  rendered  incapable  of 
motion  and  appear  rea<Iy  to  burst.  Another  beautifid 
Utaect  of  Uiis  tribe,  Carabits  auralus,  known  ui  Franc*;  by 
the  name  of  J'itiaigrkr,  Is  siiji{)ose(I  lo  destroy  more 
^cockchafers  than  all  iheir  other  enemies,  attacking  and 
Hilling  the  females  at  tlie  monkent  of  oviposition,  and 
tlius  preventing  the  birtli  of  thousands  of  young  grubs'". 
1-astiy  come  llie  StaphyHnidtC,  many  of  which  prey  upcm 
Insects  as  well  as  on  putrescent  substances.  Mr.  Leh- 
>taann  teUs  us  that  some  of  diem  are  very  useful  in  de- 
stroying the  gi-eat  enemy  of  our  crops  of  clover  seed, 
■Apionjlavifcmoralum '. 

Amongst  the  devourers  of  insects  in  their  peifi-cl  state 
YHily,  must  be  ranked  a,  few  of  the  social  triljes,  ants, 
vasps,  and  hornets.  The  first-mentioned  indefatigable 
and  industrious  creatures  kill  and  carry  off  great  num- 
bers of  insects  of  every  description  to  their  nests,  anil 
prodigious  are  their  efforts  in  this  work.  I  have  seen  an 
ant  drag^g  a  wild  bee  many  times  bigger  than  itself; 
and  there  was  brought  to  me  this  very  morning  while 
writing  this  letter,  an  Elater  quite  alive  and  active,  which 
three  or  four  onls  in  spite  of  its  struggles  were  can-ymg 

■  One  was  taken  at  Aldeburgh  in  Suffolk bj- Dr.Crabbe.theede- 
Imted  poet;  atiotlicr  by  ti  j-oiing  lady  at  SouthwoliI,  which  b  now  in 
tbe  cabinet  of  W.J.  Hooker,  esq. ;  aud  u  third  by  a  lioy  at  Norwich, 
crawling  up  a  wall,  which  wai  |iurcha«e(l  of  him  by  S.  WtUtin,  esq. 

<•  iMr.  Uul.yal.x.  I»l. 

'  Lhm.  Trnni.  vi.  14i)-     Kirby,  /Hi/,  ix.  42.  S3. 
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ofll     An  observing  friend  of  mine',  who  was  some  tir-^:^« 
in  Antigua,  informed  me  Uutt  in  Uiat  iUonil,  a  kind  of  cm.  «  ^i 
which  construct  their  nests  in  tlie  roofs  of  houses,  wl&^^n 
they  meet  with  any  animal  larger  limn  they  can  carrj-    ■ 
olive,  such  as  a  cockroach,  Sic,  will  hold  it  by  tiie  1^ 
so  that  it  cannot  move,  till  some  of  them  get  upon  it  J*»-^rf 
dispatch  it,  and  then  with  incredible  labour  carry  it 
to  dieir  nest.     Madani   Merian,  in  her  account  of   t,l3e 
jieriodical  ants  mentioned  to  you  before'',  and  which     u 
coniirme<l  by  Azara',  notices  their  clearing  the  houses 
of  cockroaches  and  similar  arumals ;  and  die  Formica 
omnhwa  is  very  useful  in  Ceylon  in  destroying  iJie  fo*^ 
mer  insect,  the  larger  ant,  and  the  while  anf". 

You  are  not  perhaps  accustomed  to  regard  wasps  ninl 
hornets  as  of  any  use  to  us ;  but  they  certainly  destroy  »*i 
infinite  number  of  flies  and  other  annoying  insects.   Tbe 
year  1 8 1 1  was  remarkable  for  tlie  small  number  of  wai^A 
though  many  females  appeared  in  the  spring,  scarce!  J 
any  neuters  being  to  be  seen  in  the  autumn*  ;  and  prc^" 
hably  in  consequence  of  diis  circmnstancc,  flies  in  mat-]^ 
places  were  so  extremely  numerous  as  to  be  quite  a  auS^  " 
sancc.  Keaiimur  has  obsen'cd  that  m  France  the  butdier"'^ 
arc  very  glad  to  have  waips  attend  their  stalls,  for  ditf^T 
sake  of  their  services  in  driving  away  the  flesh-fly ;  an^^^ 
if  we  may  Iwlieve  die  nudior  of  Hector  St.  John's  Abw"'^ 
rican  Leticrs,  the  fanners  in  some  parts  of  the  United  -^* 
States  are  so  well  awaro  of  their  utility  in  this  respect,  as  ^ 
to  siLspend  In  their  sitting-rooms  a  hornet's  nest,  tlic  o^  "^ 
■  R.  Kittoe.  E«).  ''  p.  123. 

'   fm/afiet,\.\9a.  "  Pereival's  C^yAm,  30?. 

'  Mr.  Knijcht  made  ilie  mmc  ob«ervution  in  1806,  voA  mippom  ■* 
the  M»rcity  of  itciiteri  nrosc  rroin  the  wunt  of  males  to  iinpn^atv  "^ 
the  females.     Phih..  Trm».  180?,  p.  C4:(. 
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eupants  of  which  jirey  upon  the  flies  without  molesting 
tli«;  liiinily. 

There  are  other  tievourers  of  insects  in  their  perfect 
state,  the  manners  aiul  food  of  whose  iarva;  we  are  un- 
»c<juainted  with.  St  Pierre  speaks  of  a  lady-bird,  but 
H  probably  belonged  to  some  utlier  genus,  of  a  fine  vio- 
let colour,  witli  ft  heiul  like  n  ruby,  wliich  he  saw  cany 
off"  a  butterfly*.  Linne  informs  us  that  Clerus  formica- 
Ttus  devours  Anabhaii  perliiiax.  A  fly  related  to  the 
I^anorpa  communis  appears  created  to  instill  terror  into 
*fce  pitiless  hearts  of  the  tjTants  of  our  lakes  and  pools, 

the  all-devouring  Libetliilidtr^.    Tlie  Asili  also,  whidi 

*»^  always  upon  the  chase,  seize  insects  with  their  an- 
*e»-ior  legs  and  suck  tliem  with  their  haustellum.  The 
*^«»gliale  genus  Dioctria,  partieidarly  D,  arlandica,  prey 
"poD  Hyoienoptera,  by  sonic  unknown  means  instonta- 
'^^ously  killing  tlie  insect  they  seize.  Many  species  also 
***"  Empis,  whose  haustellum  resembles  the  beak  ofa  bird, 
*^a»-f7offin  it  Tipidida  and  other  small  Diplaa ;  and 
"not  is  remarkable,  you  can  seldom  lake  these  insects  in 
**^tu,  but  the  female  has  a  Tipula,  some  fly,  or  some- 
****»es  beede,  in  her  moud).  Can  this  be  to  dejiosit  her 
*8gs  in,  as  soon  lis  they  are  impregnated  by  tlie  male  ? 
**'  is  it  designed  for  the  nuptial  feasl  ?  Even  Scatophaga 
**^*xoraria  [Musca,  L.)  and  sn/baltin'a,  and  probably 
ly  others  of  the  same  tribe,  feed  upon  small  flies, 
their  proboscis  does  not  seem  so  well  adapted  for 
**iiBaal  as  for  vegetable  food. 

The  most  unrelenting  devourers  of  insects  appear  to 
"^  those  belonging  to  my  fourtli  division,  which  attack 

•  Bt  Piwre,  Toj,.  72,  <■  l,e*scr.  /,.  i.  30.1,  note. 
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tlioiii  uiiilei'  1.711.'';^  tbriii.  Tliesc  begin  liu:  wurk  o(  ilf 
structiun  when  they  are  hirva;,  and  continue  it  (Iiirio^ 
the  whole  of  their  existence. — Tlie  earwig  tliat  haiicil^ 
every  close  place  in  our  gardens,  mitl  defiles  whatever 
it  enters,  probiibly  in  some  decree  ontkes  up  for  its  m- 
.vagea  by  dirainisliiug  tlie  number  of  other  bisects.  The 
cowartlly  and  cruel  iVLuitiii,  wliich  runs  away  from  an 
ant,  will  destroy  in  iiLundance  helpless  flies,  using  iC» 
anterior  tibiae,  which  with  tlie  thigh  fomi  a  kind  of  for- 
ceps, to  seize  its  prey-  The  water-scoriiions  {Nrpe, 
RatiahUL,  ajid  Naucoris),  whose  fore  legs  are  made  like 
those  of  the  Mantis,  the  water-boatniaj)  (Notonctia), 
which  always  swims  upon  its  back,  and  tlie  Sigara,  w 
live  by  rapine,  and  prey  U{>oii  aquatic  insects.  Some  of 
this  tribe  are  so  savage  that  they  seem  to  love  destruction 
for  its  own  saki:.  One  [Nepa  chterca)  wliich  was  pul 
uito  a  basin  of  water  with  several  young  tadpoles,  killw 
tJiem  all  witliout  attempting  to  eat  one. 

Those  remarkable  gejiera  of  the  extensive  tribe  a 
bugs  (CVm/a't/*),  which  glide  ovor  the  surface  of  everj 
pool  witli  such  rapidity,  being  gifled  wltli  the  faculty  <> 
walking  u^Kkii  tlie  water,  the  Hj/tlromtira,  Velio,  UW 
Gerris  of  Latreitlc,  subsist  aKo  ujion  atjuatic  insects.  A 
large  mimber  of  the  simic  tribe  plunge  their  rostrum  ii>t*> 
the  larvie  oi  Lepi<lo}}tcra,  ajid  suck  the  contents  of  tin* 
bodies;  and  Ileduvius  pasonutus,  which  ought  on  th* 
account  to  be  encouraged,  is  partjcularly  fond  of  tl* 
bcti-bug. 

But  of  all  the  insects  that  are  locomotive  and  purs'* 
their  prey  in  everj-  state,  none  are  greater  encaaies  '■ 
their  fellow  tribes  than  the  Libcllul/tLcy  and  none  ^ 
provided  with  more  powerfid  and  singular  instrumCP'* 
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Btuult.  In  the  Inrva  and  pupa  states,  during  which 
they  lire  in  the  water  and  prey  upon  aquatic  insects, 
ihey  are  furnished  with  two  puir  of  strong  jaws,  covered 
^y  u  kind  of  mask  aiined  witli  a  pjiir  of  ibrceps  or  claws, 
*hich  the  animal  has  the  power  of  pushing  from  it  to 
catch  any  thing  at  a  distance'.  When  an  aquatic  insect 
passes  within  its  reach,  it  suddenly  darts  fortli  the  mask, 
"pens  the  forceps,  seizes  the  unfortunate  victim,  and 
Iwings  it  within  the  action  of  its  jaws. 

Whep  tliey  assume  the  imago  state,  their  liabits  do 
Hot,  like  those  of  the  wliite  ants,  become  more  mild  and 
gentle,  but  on  the  contrary  are  more  sanguinary  and  ra- 
I«cious  tliaii  ever ;  so  that  the  name  given  to  them  in 
England,  "  Drugon-flies,"  seems  much  more  applicable 
•lian  "Demoiselles,"  by  which  the  French  distinguish 
ihem.  Their  motions  it  is  ti'uc  are  hght  and  airy;  their 
diess  is  silky,  brilliant  and  variegated,  and  trimmed  with 
Ihe  finest  lace : — so  far  tlie  resemblance  holds ;  but  their 
purpose,  except  at  the  time  of  love,  is  always  destruction, 
io  which  surely  they  have  no  resemblance  to  tlie  ladies. 
I  hove  been  much  anmsed  by  observing  the  proceed- 
ings of  a  species  not  uncommon  here,  Anax  Impcralor  of 
Dr.  Leach.  It  keeps  wheeling  round  and  round,  and 
Wkwards  and  forwards,  over  a  considerable  portion  of 
lliepool  it  frequents.  If  one  of  the  same  species  comes  in 
1*  way,  a  battle  ensues;  if  other  species  of  Libelltdidie 
fesuroe  to  approach,  it  drives  them  away,  and  it  is  con- 
^UMially  engaged  in  catching  Phryganete  and  otlier  in- 
'«cts  (for  the  species  of  this  uibc  all  catch  tlieir  prey 
*hen  on  the  whig,  and  tlieir  large  eyes  seem  given  diem 
•o  enable  tliem  the  more  readily  to  do  this;)  that  fly  over 
•  Rewiin,  y\.  100.  t.  36—38.    Pi.atk  XVI.  Kir..  5.  h. 


the  water,  pulling  oflT  tlicir  wings  willi  gi-eat  aiiroitni*<: 
and  devouring  in  an  instant  t)ie  contents  of  the  bod^^^ 
From  the  number  of  insects  of  this  tribe  which  are  evecrrr-W 
where  to  be  observed,  we  may  conjecture  how  iisef^^r»K 
they  must  be  in  preventing  too  great  a  multiplication  o4 
the  other  species  of  ti»e  class  to  which  they  belong. 

Lastly,  under  thLs  head,  not  to  dwell  upon  some  oth^i 
i^terous  genera,  dcvoiirers  of  insects,  as  the  scorjiion  m^icj 
centipede,  Phalangium  and  Solpuga,  must  be  enume- 
rated the  whole  world  of  Spiders,  extremely  nmnencMu 
botli  in  sjtecies  and  inihviduals,  which  subsist  entiirely 
upon  insects,  spreading  with  infinite  art  and  skill  their 
nets  and  webs  to  arrest  the  flight  of  die  heedless  and  un- 
wary summer  tribes  that  fill  the  air,  which  are  hourl/ 
caught  by  thousands  in  their  toils  j  one  of  them  {Arait^^ 
l3-^H//a^n  Rossi),  we  are  told,  even  attacking  the  re- 
doubted Scoqiion'. 

So  much  for  the  insect  benefactors  to  whom  it  is  gi'^* 
in  cliiirge  to  keqj  the  animals  of  their  own  class  wilhi* 
their  proper  limits;  and  I  camiot  doubt  that  you  will  f^*" 
cognise  the  goodness  of  the  Great  Parent  ui  providii*^ 
such  an  anny  of  counterchecks  to  the  natural  lendeiic:^ 
of  almost  all  insects  to  incalculable  increase,     Bui  befiw"^ 
I  quit  tliis  subject  I  must  cull  your  attention  to  what  n«,„^ 
be  denominated  cannibal  imecfs,  since  in  spile  of  tho*- 
declaimers  who  would  persuade  us  that  man  is  the  onl^^ 
onunal  that  preys  upon  his  own  species'",  a  large  numbe^^ 


•Thiehout  de  Bcrneaud"*  fnyage  to  Elba,  p.  .Tl, 
"■ "  Eren  Tyger  fell  ind  sullen  Bear 

Their  liken  ens  and  their  lineage  tjiare. 
Man  only  iran  kind  nalure'i  plan. 
And  tiimj  ihe  fiprre  piir»iii(  on  Ntan !  " 
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(ifinsects  are  guilty  of  the  same  offence.  Reaumur  tells 
us,  that  having  put  into  a  glass  vessel  twenty  caterpillars  I 

of  the  same  s|>ecies  which  he  was  cnreful  to  supply  with 
liieir  appropriate  food,  they  iievertlielcss  devoured  each  'i 

other  until  one  only  survived';  and  De  Geer  relates  se-  I 

vera!  similar  instances".    The  younger  larva;  o{Calosonia  I 

S^ophanla  often  take  advantage  uf  the  helpless  iuacti^  >\ 

vitj'inio  which  the  gluttony  of  their  miiliirer  comrades  has  | 

thronTi  them,  and  from  mere  wantonness  it  should  seem,  I 

when  in  no  need  of  other  food,  pierce  and  devourthem.  A  ' 

ferocitynot lesssavageexistsamongst theMontes.  These 
msects  have  their  fore  legs  of  a  construction  not  unlike  J 

ftat  of  a  sabre ;    and  they  can  as  dexterously  cleave  their  I 

Uitagonist  in  two,  or  cut  off  liis  head  at  a  stroke,  as  the  .' 

Bosl expert  hussar.  In  tliiswaytheyofleu  treateachother. 
Wen  tile  sexes  fighting  with  the  most  savage  nniniosity.  J 

Hiisel  endeavoured  to  rear  several  siwcinicns  of  M.  relt-  i 

posa,  but  always  failed,  tlie  stronger  constantly  devour-  1 

ing  the  weaker'.  Tliis  ferocious  projiensity  the  Chinese 
diildren  have,  according  to  Mr,  Barrow,  employed  as  a 
Murce  of  barbarous  amusement,  selling  to  their  comrades 
l>Mnboo  cages  containing  each  a  Mantis,  which  are  put 
together  to  Hght.  You  will  think  it  singular  that  both 
in  Euro}ie  and  Africn  these  cruel  insects  have  obtained 
•  character  for  gentleness  of  disposition,  and  even  sanc- 
tity. This  lias  arisen  from  the  upright  or  sitting  posi- 
tion, with  the  fore  legs  bent,  assumed  in  watching  for 
■lieir  prey,  which  tlie  vulgar  have  supjiosed  to  be  a  pray- 
"»g  posture,  and  hence  adopted  the  belief  that  a  child  or 
*^veller  that  had  lost  his  road  wouhl  be  guided  by  tak- 
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ing  one  of  these  pious  insects  in  his  hands  and  obserriDg' 
what  way  it  pointed.  Mantis  fattsta^  diough  not  as  somer 
suppose  worshiped  by  the  Hottentots,  is  yet  greatly  es- 
teemed by  them,  and  they  regard  the  person  tipon  whom 
it  alights  as  highly  fortunate*.  A  similar  unnatural  fe- 
rocity is  exhibited  by  Acheta  campestris,  of  which  havii^ 
put  the  sexes  into  a  box,  I  found  on  examining  them 
that  tlie  female  had  begun  to  make  her  meal  off  her  com- 
panion.— The  malign  aspect  of  tlie  scorpion  leads  us  to 
expect  from  it  unnatural  cruelty,  and  its  manners  iiilM 
tliis  expectation.  Maupertuis  put  a  hundred  scorpioDS 
together,  and  a  general  and  murderous  batde  immedi- 
ately began.  Almost  all  were  massacred  in  the  space  of 
a  few  days  without  distinction  of  age  or  sex,  and  de- 
voured by  the  survivors.  He  informs  us  also  that  thqf 
pften  devour  their  own  offspring  as  soon  as  dieyare 
born''.  Spiders  are  equally  ferocious  in  their  habits^ 
fighting  sanguinary  battles,  which  soinetimes  end  in  the 
death  of  both  combatants ;  and  the  females  do  not  yield 
to  the  Mantes  in  tlieir  unnatural  cruelty  to  their  mates. 
Woe  be  to  the  male  sjiider  that  after  an  union  does  not 
witli  all  sj^eed  make  his  escape  from  the  fangs  of  his  part- 
ner !  Nay,  De  Geer  saw  one  that,  in  the  midst  of  his 
preparatory  caresses,  was  seized  by  the  object  of  his  at- 
tentions, en veloj)ed  by  her  in  a  web,  and  then  devoured— 
a  sight  which,  he  observes,  filled  him  with  horror  and 
indignation  ^. 

Such  are  the  benefits  which  we  derive  from  tlie  insects 
that  keep  each  other  in  check.     Here  they  are  the  ^^ 

•  Thunberg  s  Travels,  ii.  G6.  »>  De  Geer,  vii.  33^* 

DcOccr,  vii.  ISO. 
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W>ytTJ  to  wliicli  WO  are  cliiefiy  unleiitcd :  but  we  arc  in 
lotlicr  iJoiot  of  view  under  nearly  equal  obligations  to 
(e  dalfotfird ,-  for  they  me  insects,  eillier  wholly  or  in 
irt,  that  form  the  fotxl  ol'  some  of  our  most  esteemed 
ffccs,  luid  of  birds  that  are  not  more  valuable  to  lis  as 
tticles  for  the  tiible,  tliaii  as  llic  songsters  that  enliven 
pr  groves.  But  before  proceeding  to  the  details  which 
Ibs  view  of  the  subject  involves,  I  oujjht  not  to  omit 
Minting  out  to  you  that  many  quadruped.^,  wliich  though 
IM  oil  of  direct  utility  to  us  are  doubtless  of  iinjtortantM; 
I  the  scale  of  being,  derive  a  considerable  part  of  their 
pbsistence  troiii  Insects. 

HTheliannless  betlgehog  and  the  mole,  to  begin  al  the 
R^r  end  of  the  seriet^iare  bulii  said  to  be  insectivorous*; 
IB  latter  devouring  large  quantities  of  tlie  wire-worms, 
be  gree«ly  swine  will  root  up  whol«  acres  in  search  of 
le^rubs  of  cockchafers,  of  wiiich  tiiey  are  very  fond; 
ffi  ])erhaps  tlie  good  they  do  is  greater  tlinn  the  harm, 
tiuir  attack  be  confined  to  grass  tliat  having  been  un- 
trmined  by  tliese  grubs  woidd  soon  die :  they  also  dig 
m  tlte  larva:  of  tlie  destructive  Teiligonia  feplendecim, 
piled  the  American  locust'',  on  wliich,  «hcii  in  their 
plftct  slate,  tJie  squirrels  are  said  to  grow  fat".  The 
pKdger,  Lesser  informs  us,  will  eat  beedcs;  and  its  kins- 
lui  tlie  bear  has  tlie  character  of  being  very  fond  of  auLs 
$»d of  honey;  which  last  is  also  said  to  be  a  favourite  aiti- 
ie  with  the  fox,  who  has  souictimes  the  audadt;^-  to  over- 
bee-hives,  and  even  to  attack  wasps'  Jiests  in  search 
it.  He  will  also  eat  bcctle.s. 
•^jamn&a  lias  given  an  aniuiting  account  of  the  Imnry- 

'  Dins'cy.ii.  W.  ■  Ibiif.  iii.  ^7. 

*  Golliflwn  in  rkil-K.  Trum.  1  ItiX 
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ratel,  [f'hvtTa  mellhxtra,)  wlucli  has  a  particular  instinct 
enabling  it  to  discover  bees,  and  uttRclc  them  iii  their  en- 
trenchments.  Near  siin-set  the  ratel  will  sit  and  htJd 
one  of  his  puws  Iwtbre  his  eyes,  in  order  to  get  a  distinct 
view  of  the  object  of  his  pursuit ;  and  when,  in  conse- 
quence of  his  peering  about  in  tins  mnnner,  he  sees  any 
bees  flying,  he  knows  that  at  tliis  time  «f  tlie  day  tliey 
are  making  for  tlieir  hiibitutions,  whither  he  follows  tliew* 
and  so  attains  his  end'.  Anollier  s|>ecies  of  Viverr* 
(  V.prehensilis,)  is  also  reputed  to  be  an  eager  iu sect-hunter. 
The  young  annadillos  feed  on  a  species  of  locust;  but  no 
qua<lriipeil  chu  witli  more  propriety  be  culled  insectiTO- 
rous  tlian  the  &nl-eaXct6  {Myrmecophaga\  which,  as  their 
jinine  imports,  live  upon  aiils.  The  great  ajit-ester, 
when  he  conies  to  an  ant-hill,  scratches  it  Up  with  bU 
long  claws,  and  then  unlblds  his  slender  womtrlike 
tongue,  (which  is  more  than  two  feet  long,  and  wet  *itb 
saliva,)  and  when  covered  with  ants  draws  it  back  iiit«J 
his  mouth  and  swallows  thousands  of  tliein  alive,  renew- 
uig  the  operaiion  till  no  more  are  to  be  found.  Heals* 
climbs  trees  in  search  of  wood-lice  and  wQd  honey.  Bats, 
OS  every  one  knows,  are  always  flitting  about  in  sumnier 
evenings,  hawking  for  insects :  and  the  Lemur  and  mon- 
keys will  also  eat  lliem. 

Insects  likewise  aiford  a  favourite  kind  of  food  tomW? 
reptiles;  tlie  lortobc;  frogs  and  toads;  and  lizards  too 
of  different  kinds.  St.  Pierre  mentions  a  small  nndve^J 
handsome  species  in  the  island  of  Mauritius,  tliat  p""" 
sues  them  into  the  houses,  climbs  up  the  walls,  an<l  c*^ 
walks  over  glass,  watching  with  great  patience  for  aO  "t*" 
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.pcMUiiiity  of  cslchiiig  ihem'.     The  common  siiake  also 
i«    said  to  receive  part  of  its  nutriment  frnm  them. 

But  to  revert  to  insects  as  indirectly  odTaatBgeous  to 
US,  b^  furnishing  food  lo  fishes  and  birds,  banning  with 
tl»«  former, 

Our  rivers  ulmund  witiijisi  of  \tirious  kinds,  which  «t 
bci.rticular  seasons  derive  a  principal   part  of  their  food 
Kroin  insects,  as  the  numerou:i  species  of  the  salmon  and 
nsmp  genus.     Ilicse  chieilv  prev  u|x>n  the  various  kinds 
Vf  Phi^-gnncse,  in  their  larva  state  culled  case-  or  caddis- 
and  in  their  iningo  may-flies  (though  this  last 
dcnaminution  projjerly  belongs  only  to  the  Sittlis  luiaria, 
which  generally  appears  in  diat  month,)  and  Ephemerte. 
Besides  tliesc,  tlie  waters  swarm  willj  insects  of  everj"  or- 
der, OS  numerous  in  proportion  to  the  space  iliey  inhabit, 
i»  those  that  fill  the  air,  which  form  the  sole  nutriment 
ofmultiludes  of  our  fish,  and  the  partial  supjtort  of  al- 
Dmtoll. 

Reaumur  has  given  us  a  verj'  entertaining  account 
rflhe  infinite  hosts  of  Ephcmerie  thatby  mjTiadsof  mil- 
WiB  emerge  at  a  certain  season  of  the  year  from  some 
of  the  rivers  in  France,  which,  »s  it  is  well  worth  your 
•Itention,  I  shall  abridge  for  you. 

Tliese  bisects  in  tlieir  first  and  intermediate  state  are 
XjUktic :  they  either  live  in  holes  In  the  banks  of  rivers 
<*  brooks  below  the  water,  so  that  it  enters  into  their  ha- 
Wlations,  which  thej-  seldom  quit ;  or  they  swim  about 
wd  walk  u(X)n  the  bed  of  the  stream,  or  conceal  ihcm- 
wlve*  under  stones  or  ujjon  piei-es  of  slick.  Though  their 
'ife,  when  tliey  assinno  the  perfect  state,  is  iLsually  ex- 

•  St.  PUm-.  IV.V-  7-y 
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rreniely  short,  some  being  disclosed  after  sun-set,  Uying 
tlieir  eggs  and  t'ying  before  sun-rise;  and  laany  not  liv- 
ing more  than  three  hours ;  yet  in  their  preparatorj-sUte 
their  existence  is  much  longer,  in  some  one,  in  others 
two,  in  others  even  three  years. 

The  diiferent  sjieeies  assume  the  imago  at  diffirent 
times  of  the  year;  but  tlie  same  species  appear  regnlariy 
at  nearly  tlie  same  perlotl  annually,  and  for  a  txTOia 
mimber  of  days  fill  die  air  in  the  neighbourhood  of  the 
rivers,  emerging  also  from  tlie  water  at  a  certain  hour  of 
the  day.     Those  which  Sw-amifterdam  observed,  Ix^ 
to  fly  about  six  o'clock  in  tlie  evening,  or  about  two  liours 
before  sun-set;  but  the  great  boity  of  tliose  noticed  by 
Reaumur  did  not  appear  till  after  Umt  time;   so  thai  the 
season  of  difFei-ent  harvests  is  not  Iwtter  known  to  ibe 
fkrmer,  than  that  in  wliich  the  Ephemera;  of  a  particular 
river  are  to  emerge,  is  to  the  fisheiTnen.     Yet  a  greaier 
degree  of  heat  or  cold,  tlie  rise  or  fall  of  die  water,  siHa 
other  circumstances  we  are  not  aware  of,  may  accelerate 
or  retard  their  appearance.     Between  the  lOUi  and  IStJ* 
of  August  is  the  time  when  those  of  the  Seine  and  Mam^* 
which   Reaumur  descrilied,  are  expected  by  die  fishe*^ 
men,  who  call  them  matina  :    and  when  their  season  ** 
coine,  they  say  "  the  manna  bejrins  to  appear,  thcmann* 
fell  aliundandy  such  a  night;" — alluduig,  by  this  expre*" 
sion,  either  to  Uie  astonishing  quantity  of  food  which  tb* 
E^hemerte  aflbrd  tlie  fish,  or  to  the  large  quantity  of  fis*" 
which  Uiey  then  lake. 

Reaumur  first  observed  these  insects  in  the  year  1 73^ 
when  they  (bd  not  begin  to  show  themselves  in  numb«**^ 
till  die  1 8th  of  August.  On  the  19th,  having  recei**^^ 
nt^ice  from  his  fisherman  that  the  flies  had  appeared,  ^ 


J 


INUIKECT  BENliin;!  DliHlVEl)  FROM  INSECTS.       2H1 

got  into  his  boat  about  tlirce  liours  before  sun~sct,  mid 
detached  from  the  bniiks  of  the  river  several  masses  of 
»rth  filled  with  pupa',  which  he  put  into  a  large  tub  full 
of  water.  This  tub,  nftcr  staying  in  the  boat  till  about 
eight  o'clock,  without  seeing  any  remarkable  number  of 
ti>e  flies,  and  being  threatened  witli  a  slorm,  he  caused 
lo  be  landed  and  placet!  in  his  garden,  at  the  foot  of 
which  ran  the  Marne.  Before  the  jwople  had  landed  it, 
an  astonishing  number  of  Ephenierie  emerged  from  it. 
Every  piece  of  eartli  tliat  was  above  the  surface  of  the 
water  was  covered  by  tliem,  some  beginning  to  cjuit  their 
slough,  others  prepared  to  fly,  and  others  already  on  the 
"'ing ;  and  every  where  under  die  water  they  were  to  be 
seen  in  a  greater  or  less  degree  of  forwardness.  The 
stwm  coming  on,  he  was  obliged  to  cjuit  tiie  amusing 
Kciie;  but  when  the  rain  cease<l  to  fall  lie  returned  to  it. 
As  soon  as  llie  clotJi  widi  which  lie  had  ordered  die  tub 
***  he  covered  was  removed,  tlie  number  of  flics  appeared 
t«  be  greatly  augmented,  and  kept  continually  increasing: 
•Hanv  flew  away,  but  more  were  drowiietl.  Those  al- 
'^adv  transform eil,  and  continually  transforming,  would 
have  been  sufficient  of  ihemsclves  to  have  made  the  tub 
•eem  full ;  but  their  number  was  soon  very  much  ei»- 
^■»|5ecJ  by  odiers  attracted  by  the  light.  To  prevent  tlieir 
^*tiDa  drowned,  he  caused  llie  tub  to  be  again  covered 
*ith  the  cloth,  and  over  it  lie  held  die  light,  which  was 
"Oon  concealed  by  a  layer  of  diese  dies,  llint  might  liavu 
'*en  taken  by  hiuidfulls  from  the  candlestick. 

But  Ihc  scene  rounil  the  tub  was  nothing  to  be  coui- 
par«d  with  the  wonderhd  siiectacle  exhibited  on  liio 
^•»»ks  of  tlie  river.  TJie  exclanintiona  of  his  gardener 
^f^v  the  illustrioui  n^lul'aIi^t  lliither;  and  hticli  n  <,iglit 
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he  had  iiuver  witnessed,  aiid  couUI  scarcely  find  vonli 
to  describe.     "  The  niyriacis  of  Ephemerie,"  sajs  he, 
"  wliich  filled  the  air  over  dm  current  of  die  ri^er,  and 
over  the  bank  on  which  I  stood,  are  neither  to  be  at- 
pressed  nor  conceived.     When  the  snow  fiills  with  tte 
largest  flakes,  and  witli  the  least  inten,'al  between  them, 
die  air  is  not  so  full  of  them  as  that  which  surrounded 
us  was  oi'  Epiiemera;.      Scarcely  bad  I  remained  in  one 
pLice  a  few  minutes,  when  the  step  on  «  hicli  I  stood  «a* 
quite  conceded  wilh  a   layer  of  them  iVoni  two  to  fbiU^ 
inches  in  depth.      Near  the  li)west  step  a  surface  of  wa- 
ter of  five  or  six  feet  dimensions  every  way  was  enlirely 
and  thickly  covered  by  them:  and  what  the  current  car- 
ried ofi'  was  cniitinunlly  replaced.      Many  times  I  •t** 
obliged  to  abandon  my  station,  not  being  able  to  be*«" 
the  shower  of  Ephenierse,  which,  fulling  witli  un  obliquicj' 
less  constant  than  that  of  an  ordinary  shower,  strud^ 
continually,  and  in  a  miinner  extremely  uncond"ortabi*5» 
every  piut  of  my  face ; — eyes,  mouth  and  nostrils  wer* 
fiUeil  with  them."     To  hold  the  flanibeau  on  this  occa- 
sion was  no  pleastkiit  office.     The  person  who  filled   ■* 
had  his  rloUies  covered  in  a  few  moments  with  these  flier*» 
which  came  from  all  parts  to  overwhelm  him. — Befon* 
ten  o'clock  this  interesting  spectacle  had  vanished.    I* 
was  renewed   for  some  nights  afterwards,  but  tlie  Si^^ 
were  never  in   such  prmligious  numbers.     The  fisher- 
men allow  only  three  successive  days  for   the  great  ft*'* 
of  the  manna:  but  a  lew  (lies  appear  both  l>efore  and  •»'^~ 
ter,  their  nnmlier  increasing  in  one  case,  in  the  other  «'" 
minishing.     Whatever  Iw  the  temperature  of  the  fttn»*»" 
sphere,  wliclher  it  be  cold  or  hot,  these  flies  invafiftt**^ 
appear  at  ihc  same  hour  in  the  evening,  that  is,  betwc^" 
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a  quarter  and  IialP-past  eight :  townrds  nine  they  begin 
lo  fill  the  air ;  in  ihe  following  hajf-liour  they  are  in  the 
greatest  niimbers ;  and  at  ten  tliere  are  scarcely  any  to 
t>e  seen.  So  that  in  less  than  two  hours  this  infinite  host 
of  flies  emerge  from  their  parent  stream,  fill  the  air,  per- 
fcrm  tlieir  appointed  work,  and  vanish.  A  very  large 
proportion  of  them  falls  into  the  river,  when  the  fish  have 
tJieir  grand  festival  and  the  fishermen  a  good  harvest'. 

Under  this  head  I  mtiy  observe  Ijow  much  the  patient 
■ngler  is  indebted  to  insects  for  some  of  his  choicest 
baits,  for  the  best  opportunities  of' showing  his  skilly  and 
fcr  the  most  gratifying  part  of  his  diversion.  The  case- 
•oriu  and  several  other  larvm  are  the  best  standing  bait 
fcr  many  fish.  The  hirva  of  the  Epliemern,  there  called 
,,wit  and  bank-bait'',  is  mutfi  used  in  some  parts  of  Hol- 
wici.  The  case-worms,  and  grubs  (I  suppose  of  flies) 
I'frorn  the  tallow-chandlers  are  in  re<]uesl  with  ua  for 
lOach  and  dace;  and  I  am  told  by  an  acute  obser\'er  of 
.  Aes*  things,  the  Rev.  R.  Sheppard,  that  the  larger  Sca- 
nbaei  and  Melolonthic  are  good  baits  for  chub'.  But 
I  to  be  an  adept  in  fly-fishing,  which  requires  the  most 
[  dull  and  furnishes  the  best  diversion,  the  angler  ought 
I'lo  be  conversant  in  Entomologvt  at  least  sufficiently  so 
'  to  distinguish  the  different  species  of  PhiTgiuiea,  and  lo 
;  *now  the  time  of  their  appearance. — The  angler  is  not 

'      '  Rcaum.  vi.  47!I-4S7. 

'      '  Swainm.  Bib.  X-,t.  i.  c.  4.  IWI.  b. 

In  Col.  Vciinble's  Ejjierhiiced  Angler,  a  vast  number  of  iiinx;t> 
I  '''f  «nuinerBted  as  gooU  butts  tor  fish,  under  the  naiiici  of  Jiob,  Cad- 
'*^.  Oanteri,  Cali-rj/Ulart,  Palmer;  GcnUet,  BnHcu-oraii,  Oai-ifor^ii, 
I  ^?^K>i)rl-monni,  FI<ig-v<ormt,  Grren-fiirif  Aid-_fiiei,  BiiHrrfiift,  Watpi, 
r  T^"""**'  ■^'^'p  JIwuttir-Aef',  GnuthopjjfTi,  Don,  Beclirt,  a  great 
^**w/fy  that  lives  upon  the  onk  like  a  Scarabre—{Melnloalha  rtU- 
U^^**  9r  mdttilMU  F)  tmijliet  (i,  c  niay-ilie*)  of  Turioui  Mrt«. 
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only  indelitod  to  insects  for  some  of  his  best  biuts,  but 
also  for  the  best  material  to  fasten  liis  hooks  to,  and  eveu 
for  making  his  line^  for  smaller  fish — the  Indian  gnueor 
gut  as  it  is  called,  (termed  in  France  Cheveux  dc  Hwrvte,) 
which  is  said  to  be  prepared  in  China  from  the  matter  con- 
lained  in  the  silk  reservoirs  of  tlie  silk-worm,  biitacconj- 
ing  to  Lntreille  is  the  silk  vessel  itself  when  dried*. 

One  of  tlie  most  important  ends  for  which  insects  were 
gifted  witli  sHch  powers  of  mukiplication,  giving  birth  to 
myriads  of  myriads  ofimUviduals,  was  to  furtii&h  the  lea- 
thered part  of  the  creation  with  a  sufficient  supply  oT 
food.  The  niiniljer  of  binls  tJiat  derive  the  whole  or » 
principal  part  of  their  subsistence  from  insects  b,  >j  is 
universaUy  known,  very  great,  and  includes  spedcs  » 
almost  every  order. 

Amongst  the  Accipihes  the  kestril  {Falca  TinmmOt- 
tu.1,  L.)  devours  abundance  of  insects.  A  friend  of  min^ 
it]x>n  oj>ening  one  foiiud  its  stomach  full  of  tlie  remain* 
of  grasshop|>ers  and  beedes,  pai-ticularly  the  fonner, 
which  he  suspects  constitute  great  port  of  tlie  food  o* 
this  si>ecies.  One  of  die  shrikes,  also,  or  butcher-Wrf* 
{Lanius  CoUurh) — and  it  is  probable  that  oilier  specie* 
of  this  uumerous  genus  may  have  the  same  habits—^ 
luionTi  to  feed  upon  insects,  whicli  it  first  impales  aU** 
on  the  tlioms  of  the  sloe  and  other  spinous  plants,  aH* 
dien  devours.  If  meat  be  gi\'en  it,  when  kept  in  aeo^ 
it  will  fix  it  upon  the  wires  before  it  eats  it.  Lanius  &* 
cu&ilor  also  impiilcs  insects,  but  Heckewelder  denies  tl»* 
it  feeds  upon  them.     If  he  be  correct,  the  object  of  tl* 
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»in^iikr  procedure  with  that  species,  may  be  to  allure 
tliebini^  which  it  preys  upon,  to  a  particular  spot'. 

Amcoigst  the  Picte  or  Pies  the  Crotopkaga,  called  the 

Ani,  which  is  a  native  of  Africa  and  America,  lives  upon 

liie locust  and  Acana  ricinus,  which  it  picks  in  great  num- 

Iwi»  from  (he  backs  of  cattle;  but  none  are  greater  de- 

vourers  of  insects  in  tliis  order  than  rooks.  It  is  for  tlie 

Jfmbs  of  Mtlolonlliu,  Tipula,  &c.,  tliat  they  follow  tlie 

plough ;  and  ihey  always  frequent  the  meadows  in  which 

Ihesc  larvEE  ubound,  destroj-ing  them  in  vast  nuuibei's. 

'Otlm  tells  us,  that  when  the  little  crow  was  extiqmted 

"Wn  Virginia  at  an  enormous  expense,  tiie  inhabitants 

*ould  willingly  have  brought  them  back  again  at  double 

the  price".     The  icteric  oriole  is  kept  by  the  Americans 

°>  their  houses  for  the  sake  of  clearing  them  of  insects ; 

■"d  the  pur^ile  grackle  is  so  useful  in  this  respect,  that 

■•nea,  on  account  of  tlieir  consmning  grain,  die  Ameri- 

^wi  famiers  in  New  England  offered  a  reward  of  diree- 

i*nce  a  head  for  them,  and  they  were  in  consecjuence 

*  Acconling  to  Mr.  HecVt^eXAcr  {Trans.  Am.  PhU.  Soc.  \\\  1S4.J 
^-  Ktet^ar,  rdlcil  in  America  the  nine-killer,  from  an  JJca  thut  it 
^'^Oifiiei  nine  indivitliiuU  diuly,  treats  in  this  manner  GntiiAnppen 
°'*^y  I  while  L.  Collurio  would  tecin  to  reitrict  itself  chiefly  to  ^itn- 
^^  Iwu  ur  H-hich  Mr.  Shcppard  once  obBurvcd  transfixed  in  a  hedge 
^'*n  be  knew  to  be  the  rcddence  of  this  bird.  K  jgcltan  even  thinks 
*''*[  it  hnpalei  unly  S.  rernalii,  which  hi:  has  olVcn  found  transfuced, 
1^  never  S.  timsuvriiu.  (Schncid.  Mag.  S5!).)  I  must  remarli, 
f'***C»i;r,  (list  I  liist  smnintir  obsen'od  two  humblF-btci  quite  alive, 
"•pifcdon  the  tlioniaof  ahedge  near  my  house,  whicli  had  most  pr<>- 
^Uy  bMD  to  placed  by  this  species,  L.  Etcvbilor  b«Dg  rarely  found 
in  ramintiunoua  wilds.  (Bewick'i  BinU,\.  61.)  And  t^of. 
states  llial  on  opening  this  Inrd  [L.  Caliurio)  he  has  sometimes 
in  its  stomach  nothing  but  gmsshoppcn,  and  at  others  toiall 
and  oihcr  iniecu.  Xaturfxinckcr  Stk.  xviii.  834. 
Stjllingfl.  TriHU,  173.     /.inn.  Ttani.  v.  105.  note  It. 
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nearly  extirpated,  insects  increased  to  such  a  degree  is 
to  cause  a  total  loss  of  the  herbage,  and  the  inhabitBiits 
were  obliged  to  obtain  hay  for  their  cattle  not  only  from 
Pennsylvania  but  even  from  Great  Britain^.     Of  tht* 
order  also  is  the  bee-cuckoo  {Cuculus  Indicator)  so  cefe— 
brated  for  its  instinct,  by  which  it  serves  as  a  guide  tc^ 
the  wild  bees'  nests  in  Africa.     Sparrman  describes  tbmM 
bird,  which  is  somewhat  larger  than  a  common  sparnnvv 
as  giving  this  information  in  a  singular  manner.     In  di^ 
evening  and  morning,  which  are  its  meal-times,  it  ez:<- 
cites  the  attention  of  the  Hottentots,  colonists,  and  ho- 
ney-ratel,  by  the  cry  of  cherr^  cherr,  chetT^  and  conducts 
them  to  the  tree  or  spot  in  which  the  bees'  nest  is  con* 
cealed,  continually  relocating  diis  cry.     When  arrived 
at  the  spot,  it  hovers  over  it,  and  then  alighting  on  some 
neighbouring  tree  or  bush,  sits  in  silence,  expecting  to 
come  in  for  its  share  of  die  spoil,  wliich  is  that  partoftbs 
comb  contaimng  the   brood  ^. — The  wryneck  and  tb« 
woodpeckers,  the  nut-hatch  and  tree-creeper,  live 
tirely  upon  insects  which  they  pick  out  of  decayed 
and  out  of  the  bark  of  living  ones.     ITie  former  also 
frequents  grass-plats  and  ant-hills,  into  which  it  darts 
its    long   flexible    tongue    and   so   draws  out  its  prey* 
The  woodpecker  also  draws  uisects  out  of  their  holes  by 
means  of  the  same  organ,  which  for  this  purpose  is  bony 
at  the  end  and  barbed,  and  furnished  with  a  curious  ap* 
paratus  of  muscles  to  enable  them  to  du'ow  it  forwards 
with  great  force.     Some  species  spit  the  insects  on  their 
tongue,   and    thus   bring   them   into  their   mouth.     ^ 
America,  the  tree-creeper  is  furnished  with  a  box  at  th* 
end  of  a  long  pole  to  entice  it  to  build  in  gardens,  whi^^ 

-  Bin-ley.  ii.  e87-:200.  »>  Spnrrman,  ii.  186. 
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it  found  tn  be  pnniculnrly  useful   in  clearing  from 
hxious  insects. 

AmongEt  the  GralUe  or  WuJers.  ninity  nl'  tlic  loiig- 
Qed  birds  eat  tJie  lans  of  insects  ru  well  as  worms : 
i3  ihev  fnnn  also  no  inconsideral)le  part  of  the  food  of 
IT  domestic  poultrj',  esjiecially  turkeys,  wliich  nmy  be 
uly  seen  busily  engaged  in  hunting  for  tliem,  and,  as 
ell  3.S  ducks,  will  gieedily  devour  the  larger  insects  oa 
lelolonihjE,  and  in  North  America  Teltigonift.  Mr. 
be{^rd  was  much  amused  one  day  in  July  last  year 
fith  observing  a  cow  which  hut]  taken  refuge  in  a  ]K>nd, 
inbably  from  the  gad-fly,  and  was  standing  nearly  up 
Bits  belly  in  water.  A  fleet  of  du irks  sunminded  it, 
■tiich  kept  continually  jumping  at  tlie  flies  tliat  alighted 
^n  it  The  cow,  as  if  sensible  of  the  sei'v-ice  tliey 
•ere  rendering  her,  stood  perfectly  still  thougli  assailed  ~ 
nd  pecked  on  nil  sides  by  them.  The  partridge  takes 
Jw  young  brood  to  an  ant-hill,  where  they  feast  upon 
Be  l«rr»  and  puiwe,  which  Swammcrdani  inibmis  us 
^W*  sold  at  market  in  his  time  to  feed  various  kinds  of 
lords'.  Dr.  Clarke  also  mentions  having  seen  them,  as 
^11  as  the  anl-s  themselves,  exjxtseJ  to  sale  in  the  market 

■  Moscow  as  a  tbod  for  nightingales".     Liitreille  tells 

■  thai  singing  birds  are  fed  in  France  witli  the  larvie  of 
^nnt'ca  ru/a. 

i  But  the  Linnean  order  of  Pasaer'^  affords  the  greatest 
lUaber  of  insectivorous  birds;  indeedalmostalliheNi^eeies 
» tf»ia  order,  except  jierhaps  the  ColumbjK  and  the  cross- 
"It  and  other  Loxite,  more  or  less  eat  insects,  Auiongst 
•6  thrush  tribe,  the  blackbird,  though  he  will  have  his 
■•Jre  of  our  gooseberries  and  currants,  assists  greatly  in 
'  BA.  Kat.  i.  12B,  b.  »  Trarrl,,  i,  1 1ft, 
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clearing  our  gardens  of  caterpillars;  and  the 
ing  thnisli  is  still  more  useful  in  the  countries  sulgect 
that  dreadful  pest :  these  birds  never  appear  but  with  dan.^ 
locusts,  and  tlien  accompany  tliem  in  astonishing 
bers,  preying  upon  them  in  tlieir  larva  state.  The 
mon  sparrow,  though  proscribed  as  a  most 
bird,  destroys  a  vast  number  of  insects.     Bradley 
calculated  that  a  single  pair  having  young  to  Tnf^'fftyii 
will  destroy  3360  caterpillars  m  a  week*.    Thqr 
prey  ui)on  butterflies  and  other  winged  insects.  ThettfT^ 
catchers  {Miiscicapa)  and  the  warblers  {Motacilla)y  wl 
include  our  sweetest  songsters,  are  almost  entirely 
ported  by  uisects ;  so  that  were  it  not  for  these 
creatures  we  should  be  deprived  of  some  of  our 
pleasures,  and  half  the  interest  and  delight  of  our 
walks  would  be  done  away.  Our  groves  would  no 
be  vocal ;  our  little  domestic  favourites  the  red-breast  am.^ 
the  wren  would  desert  us;  and  the  heavens  would  be  depc3^ 
pulated. — We  should  lose  too  some  of  the  most  esteopg-'^ 
dainties  of  our  tables,  one  of  which,  the  wheat-ear,  is  sa5j^ 
to  be  attracted  to  our  downs  by  a  parlicuhu*  insect^.  Lastl^^y 
insects  are  the  sole  fcK)d  of  swallows,  which  are  always  o-X* 
tlie  wing  hawking  for  them,  and  their  flight  is  regulated  t>y 
that  of  tlieir  prey.  When  the  atmosphere  is  dry  and  detfH" 
and  their  small  game  flies  high,  they  seek  the  skies;  whe«i 
moist  and  the  insects  are  low  or  upon  the  ground,  tlw^y 
descend  and  just  skim  the  surface  of  the  eardi  and  waters  ; 
and  thus  by  their  flight  are  regarded  as  prognosticating 
fiiir  or  wet  weather.     I  was  last  sunmier  much  interested 
and  amused  by  observing  tlie  tender  care  and  assiduity 
with  which  an  old  swallow  supplied  her  young  with  tUi* 
•  Rcaiim.  ii.  408.  '•  Binglcy,  ii.  374. 
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kind  of  fooil.  My  nttcntioii  was  called  to  a  youtig  brotxl, 
that  Itaving  left  tlieJr  nest  before  lliey  were  strong  enougli 
to  tiike  wing,  were  stationed  on  the  lead  which  covers  a 
bow  wintlow  in  loy  house.  The  mother  was  jwrpctually 
going  and  returning,  putting  an  insect  into  the  moutti  first 
of  one  and  then  of  die  otliei-s  in  succession,  all  fluttering 
•nd  opening  their  mouths  to  receive  her  gilt.  She  was 
scarcely  ever  more  iltiui  n  minute  away,  and  continued 
ber  excursions  as  long  as  wo  had  time  to  observe  her. 
"lien  tlie  little  ones  were  satisfied,  they  put  their  head 
inder  their  wing  and  went  to  sieej).  The  number  of  in- 
sects caught  by  tliis  trilx;  Is  inconceivable.  But  it  is  not 
>"  summer  only  tliat  birds  derive  tlieir  food  from  the  in- 
*^t  tril>es:  even  in  winter  the  pupne  ol'  Lepidopfrra,  as 
Mp.  White  tells  us,  nre  lln-  graiiii  support  of  those  that 
UveasolibUI'. 

I  shall  cloae  my  list  of  the  indirect  benefits  derived 
""Wi  insects,  by  adverting  to  the  very  singular  apparent 
subserviency  of  some  of  tliem  to  the  functions  of  certHin 
""Setabies. 

*tni  well  know  that  some  plants  nre  gilied  widi  tlie  f:i- 
cuity  of  cntching  flies.  These  vegetable  Miiscica|)te, 
*'*'ch  have  been  enumerated  by  Dr.  Barton  of  I'hiludel- 
PUa,  vtio  hail  lately  published  on  ingenious  paper  on  the 
•"Oject",  may  be  divided  into  three  classes :  First,  those 
"**'  entrap  insects  by  tlic  irritability  of  their  siaminn, 
"*'ch  close  upon  them  when  touched.  Under  this  head 
'°**'e  Apon/nim  andros/umijoliiim,  Asclepias  syriaca  and 
^'^ossavica,  Nerium  Oleander,  and  a  grass  described  by 
^*chaux  under  the  name  of  Ijeer^ia  Itnticularh,     The 

'  '\\Tlile's  Srlboro'.  lOli.  *  Philai.  Mag.  x\xis.  107, 
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sccotiJ  das'!  iiii'ludes  tho-ije  wliicli  cntriip  them  liy 
viscosity  of  the  plant,  as  many  species  oi  HJiododendrm^ 
Kaliiiia,  Itobinia,  Siltrne,  Lylhriai,  Populus  balsami^n^ 
&c. '  And  umicr  the  third  class  will  arrange  those  wluch 
ensnare  by  their  leaves,  wlietlier  from  some  irritability  ii^ 
them,  OS  in  Dioiiaa,  Droseia,  &c.,  or  merely  from  their 
forming  hollow  vessels  containing  water,  into  which  th^ 
flies  are  enticed  either  by  their  carrion-iike  odour,  or  the 
sweet  fluid  which  many  of  tliem  secrete  near  the  fsux:* 
OS  ill  Sarrace?tia,  Nepenthes,  Aqtiarittni,  &e.,  llie  tubular 
leaves  of  wliich  ore  usually  found  stored  with  putreiyin^ 
insects.    In  Uiis  Inst  class  may  be  placed  the  common  Di-' 
psacvs  of  this  country,  the  connate  leaves  of  which  fonn  ^ 
kind  of  basin  round  the  stem,  that  retains  rain-water  ir^ 
which  many  insects  are  drowned.  To  these  a  fourth  cIbs^ 
might  be  oddetl,  consisting  of  tliose  plants  whose  flower^? 
$:melling  like  carrion  {Stapdia  hirsuta,  &c.)  entice  flies  tc:^ 
lay  their  eggs  upon  them,  which  thus  perish. 

The  number  of  insects  thus  destroyed  is  prodigious— 
It  is  scarcely  possible  to  find  a  flower  of  the  Muscicap<^^ 
Asclepiadeis  that  has  not  entrapped  its  victim,  and  som^^ 
of  them  in  the  United  States  closely  cover  hundreds  (^  ^ 
acres  togetlier. 

What  may  be  the  precise  use  of  this  faculty  is  not 
apparenL     Dr.  Barton  Joubts  whether  the  flowers  th^^ 
catch  insects,  being  only  temporary  organs,  can  deriv^ 

'  SmiJI  flies  are  sometimes  found  slicking  to  the  glutinoiu  idgW**' 
of  tome  of  the  Orchidcse  like  birds  on  a  limed  twig:  (Spren^  E^^ 
drxictet  Geheimniu,  21 — )iuid  ams  arc  not  unrrcqiicnti;  detaine<i  *** 
the  milky  juice  which  the  touch  of  even  their  light  feet  cnute*  *" 
■  exude  from  the  phIvxis  of  the  common  pirdcn  leHiice. /tiiw.n/'^'*'' 
ii.  590. 
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niiy  nutriment  from  them ;  and  he  does  not  think  it  pro- 
Imbie  that  tlie  leaves  of  Diontea,  &c.,  which  are  usually 
fuund  in  rich  boggy  soil,  can  have  any  need  of  additional 
slunulus.  As  nothing  however  is  mode  in  vain,  tliere  can 
he  little  doubt  that  these  ensnared  insects  are  subservient 
to  some  im{Kirtant  purpose  in  the  economy  of  the  plants 
"liich  are  endowetl  with  the  faculty  of  taking  Uiem,  though 
*e  may  be  ignorant  what  that  puqiose  is ;  and  an  expe- 
nment  of  Mr,  Knight's,  nurseryman  in  King's  Road, 
London,  seems  to  prove  that  in  the  case  of  Dionaia,  at 
'S*st,  the  very  end  in  view,  contrary  to  Dr.  Barton's  sup- 
position, is  the  supplying  the  leaves  with  animal  manure  ; 
fop  he  found  that  a  plant  upon  whose  leaves  he  laid  fine 
™Mnents  of  raw  beef,  was  mucli  more  luxuriant  in  its 
growth  than  others  not  so  t^eated^  Possibly  tlie  air 
evolved  from  the  putrefying  insects  with  which  Sai-racenia 
fTpureais  sometimes  so  filled  as  to  scent  the  atmosphere 
'''**>nd  it,  may  be  in  a  similar  manner  favourable  to  its  ve- 
B*t«tion. 

ftfost  of  tlie  insects  which  arc  found  in  the  tubular 
**-Ves  of  this  and  similar  plants  enter  into  them  volun- 
*'^y ;  but  Sir  James  Smith  mentions  a  curious  fact,  from 
**icli  it  appears  that  in  some  cases  they  are  deposited  by 
^"^er  species.  One  of  the  gardeners  of  the  Liverpool 
^^^tanic  Garden  observed  an  insect,  from  the  description 
*•*«  of  the  Sphegiada  {Sphex,  L.)j  which  dragged  several 
■ge  flies  to  the  Sarracenta  adunca,  and,  havmg  with  some 
'^fficulty  forced  them  under  the  lid  or  cover  of  its  leaf,  de- 
P'^ited  them  in  its  tubular  part  which  was  half  filled  with 
^'ater:  and  on  examination  all  the  leaves  were  found 
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crowded  wiih  dead  or  drowning  flies*.  What 
object  of  tliis  singular  manoeuvre  does  not  seem  veryob — 
vioUB.  At  the  first  glance  one  jni^ht  suppose  tliat,  h«— 
ing  deposited  an  egg  in  the  fly,  it  iniendeil  to  avail  itsel  •■ 
of  the  tube  of  tlie  leaf  instead  of  a  burrow.  Yet  we  kno**" 
of  no  such  strange  deviation  from  natural  instinct,  wlilcl  > 
would  bit  tlie  more  remarkable  l>ecaiise  the  insect  was*- 
European,  wliile  ihe  plant  was  American  and  growing  ir» 
a  hot-house.  And  at  mty  rale  it  does  not  seem  very  like — 
ly  that  tlie  insect  would  commit  her  e_gg  to  the  tube  with — 
out  having  previously  examined  it;  in  which  case  sh^ 
must  have  discovered  it  to  be  hallfull  of  water,  and  con- 
sequently unfit  for  her  piirpose. — It  is  not  so  wonderfi*! 
that  many  large  flies  should,  as  Professor  Barton  informs 
us,  drop  their  eggs  into  the  Ascidia  funiislied  with  dead 
carcases :  and  it  seeins  very  probable  that  Dytisci  oviposit 
in  them;  for  the  Sfjuilla  which  Kumphius  found  there 
was  probably  one  of  their  larvae,  this  being  llie  old  name 
for  them". 

I  lowever  problematical  the  agency  of  insects  cauglit  by 
plants  as  to  their  nutriment,  there  can  be  no  doubt  il>** 
many  species  perform  an  ini[K)i-tani  function  willi  r^fl*** 
to  their  impregnation,   which  indeed  without  (heir  ff*** 
would  ill  some  cases  never  take  place  at  all.     Thus,  !*>*' 
the  due  teriil!»ition  of  the  common  Barberry  (flerir**^ 
vuigaris)  it  is  necestiury  that  the  irritable  stamens  shoul** 
be  brought  into  contact  with  the  pistil  by  tlie  application   ' 
some  stimulus  to  the  base  of  the  filament;  but  this  wotS*' 
never  take  place  were  iiur  insects  attracteil  by  ibe  mcllirf* 
rous  glands  of  tlie  flower  to  insinuate  tliemseK'es  amonf^^ 
the  filaments,  and  thus,  while  seekinglheir  own  food,  u*^ 

■  Smilii't  InlraitMrlion  to  Bot/mi,.  19;).  »  Moiiflfct.  319. 
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boowingly  fullill  the  inttintions  of  nature  in  luiother  de- 
partment •■ 

The  agency  of  these  hllle  ojierntovs  is  not  less  indi^- 
l^ensabte  in  tlie  benutiliil  tribe  of /»iV.  In  these,  as  ajipears 
from  the  observitiiims  of  KiilrciilcT,  the  true  stigma  is  si- 
tiinied  on  the  upper  siile  of  a  transverse  membrane  {nrcits 
eminrTis  of  Haller)which  is  stretche<i  across  the  mitUlie  of 
the  under  surfiice  of  the  jietaHike  exjmnsion  or  style-flag, 
llie  whole  ol'  which  has  l)een  ofteii  improperly  regarded  as 
fuHilling  tile  office  of  a  stigma.  Now  as  the  nntlier  is  situ- 
ated at  the  biise  of  the  slylc-fliig  which  covers  it,  at  a  con- 
siderable distance  from  the  stigma,  and  at  tlie  same  time 
cut  off  from  all  access  to  it,  by  the  intervening  barrier 
formed  by  (he  areas  cminenii,  it  is  clear  that  hut  for  some  ex- 
traneous agency  the  pollen  could  never  ]jossibly  arrive  at 
*"C  place  of  its  destination.  In  this  case  the  humble-bee  is 
lie  opemtor.  Led  by  instinct,  or,  as  the  ingenious  Sprcngcl 
supposes,  liy  one  of  those  honey  marks  (SH^maa/)  or  spots 
"'^a  different  colour  from  the  rest  of  the  corolla,  which,  ac- 
cording to  him,  are  placed  in  many  flowers  expressly  to 
P'Kle  insects  to  the  nectaries,  she  pushes  herself  between 
™6  stiiF  style-flag  and  elastic  jietfd,  which  Inst,  while  she 
"  in  the  interior,  |»resses  her  close  to  the  anther,  niul  thus 
**use9  her  to  brush  off"  the  pollen  with  her  hairy  back, 
*hich  ultimately,  though  not  at  once,  convej's  it  to  the 
**>gma.  Hn(ing  exhausted  the  nectar  she  retreats  back- 
^ftrds ;  and  in  doing  this,  is  indee<l  pressed  by  tlie  petal  to 
"**  anus  emincns ;  but  it  is  only  to  its  lower  or  negative 
^''tiace,  which  cannot  influence  impregnation.  She  now 
"*^es  her  way  to  the  second  [retal.  and  insinuating  her- 
**W  Under  lU  style-Hag,  her  back  comes  into  close  contact 
■  SmilhN  Tradt.  163.    Kolrniter,  A,m.  -f  B<il.  ii.  ». 
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with  the  true  stigma,  which  is  thus  impregnated  with  tin 
pollen  of  the  first  visited  anther :  and  in  this  manner  ni- 
grating  from  one  part  of  the  corolla  to  another,  and  fion 
flower  to  flower,  she  fructifies  one  with  pollen  gatfaerec 
in  her  search  after  honey  in  another. — Mr.  Sprenge 
found,  that  not  only  are  insects  indispensable  in  fracd^ 
ing  the  different  species  of  Iris,  but  that  some  of  thern^  Mi 
I.  Xiphiumf  require  the  agency  ofthe  larger  humble-bees 
which  alone  are  strong  enough  to  force  their  way  beneill 
the  style-flag :  and  hence,  as  these  insects  are  not  so  ocm 
mon  as  many  others,  this  Iris  is  ofleu  barren,  or  bears  imp 
perfect  seeds  ^ 

Aristolochia  dematitis^  according  to  Professor  Willde 
now,  is  so  formed,  that  the  anthers  of  themselves  caimo 
impregnate  tlie  stigma ;  but  this  important  affisur  is  devoL 
ved  upon  a  particular  species  of  Tipula  ( T.  pennicomii] 
The  throat  of  tiie  flower  is  lined  with  dense  hair,  pointioi 
downward  so  as  to  form  a  kind  of  funnel  or  entrance  lik 
that  of  some  kinds  of  mouse-traps,  through  which  the  in 
sects  may  easily  enter  but  not  return :  several  creep  in,  anc 
uneasy  at  their  confinement,  are  constantiy  moving  to  an- 
fro,  and  so  deposit  the  pollen  upon  die  stigma:  butwbs 
the  work  intrusted  to  them  is  completed,  and  impr^^ 
tion  has  taken  place,  the  hair  which  prevented  their  escap 
shrinks,  and  adheres  closely  to  the  sides  of  tlie  flower,  ao 
these  littie  go-betweens  of  Flora  at  length  leave  their  pP 
son  *».  Sir  James  Smith  supposes  that  it  is  for  wantof  sol* 

•  Chr.  Conr.  Sprcngel  EntdcckUt  Gcheimniuj  «J-c.  Berlin  17^ 
4to.  quoted  in  Ann,  ofBot.  i.  414. 

»»  Grundriti  dcr  Krdufcrkunde,  353.  A  writer  however  in  the  ^ 
mml  Medical  Review  (ii.  400.)  doubts  the  accunicy  of  tliis  fact,  on  ^ 
pronnd  that  he  could  never  find  T.  pmnirorni*,  though  A.  CfrmO^ 
ha^  produced  fruit  two  years  at  Brompton. 
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™Sect  of  this  kind  that  Aristolockia  Sip/to  never  forms 
fruit  in  this  country, 

3Squftliy  important  is  the  agency  of  insects  in  tructifying 

"•^   plants  of  the  Liniiean  classes  Monoecia,  Dioecia  and 

•  *^Iygoinia,  in  which  the  stamens  are  in  one  blossom  and 

"■^   pistil  In  nnotlier.     In  exploring  these  for  honey  ant! 

poXJen,  which  last  is  tlie  food  of  several  insects  besides 

l*^*^^',  it  becomes  involved  in  the  hair,  with  which  in  many 

c*-^&«s  their  bodies  seem  provided  for  this  express  purpose 

^••^J  is  conveyed  to  the  gormen  re<]uiring  its  fertilizing  in- 

"^*^nce,  Sprengel  supposes  that  witli  this  view  some  plants 

''*-'^?c  particular  insects  appropriated  to  tliem,  as  to  the 

Qi^ifcecious  nettle  Catherctes  Uiiine,  to  the  toad-flax  Cnlhc- 

'^^  ^ ^s  gravidus,  both  minute  beetles,  &c.  Whether  the  ope- 

"^^Lions  of  Cynipi  Psencs  l)e  of  that  atlvantage  in  fertilizing 

I  u*^s  fig,  which  tlie  cultivators  of  that  fruit  in  tlie  E^t  have 

I  "*»"»g  supposed,  is  doubted  by  Hassehjuist  and  Olivier'', 

''■^**li  competent  observers,  who  have  been  on  the  spoL 

***jr  own  gardeners,  however,  will  admit  their  obligations 

***     T)ees  in  setting  their  cucumbers  and  melons,  to  which 

"*  ^y  find  tlie  necessity  of  themselves  conveying  pollen  from 

*    *Tiale  flower,  when  the  early  season  of  tlie  year  precludes 

^■~*^  assistance  of  insects.  Sprengel  asserts,  that  apparent- 

^V"    with  a  view  to  prevent  hybrid  mixtures,  insects  which 

*^sinve  their  honey  or  pollen  fi-om  different  plants  indis- 

"^•"iminateiy,  will  during  a  whole  tlay  confine  their  visits  to 

'■**at  species  on  which  they  first  fixed  in  the  morning,  prcn 

^'^^led  dtere  be  a  sufficient  supply  of  it= ;  and  the  same  ob- 


L 


•  I  Lave  frequently  oliservthi  Dertuciletflanetccm,  Ent,  Brit,  e 
^*<ath  the  peUl«  nii<I  itaniciis  otSlMiria  HiJ<«leiim ;  ami  Mm-drllu:  w 
"^Cten  the  antlicrs  tvilh  tlitsei-urifornijiints  of  their  palpi  tOfKiat  t 

tHsiim,.  *  naswintiist's  r.^tf/,.  rs-i.   utr  nui.  y«i.  \\\i  ^oi. 
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servAtion  w^s  long  since  made  with  respect  to  bees  by 
countrjnxian  Dobbs*. 

Thus  we  see  that  the  flowers  which  we  vainly  thia^3 

are 

'* born  to  blush  unseen. 

And  waste  their  fragrance  on  the  desert  lur/' 

though  unvisited  by  tlie  lord  of  the  creation,  who  boasts 
tliat  they  were  made  for  him,  have  nevertheless  myria^3s 
of  insect  visitants  and  admirers,  which,  though  they  pil£«if 
their  sweets,  contribute  to  their  fertility. 

lanv  Sec 

•  PhU.  Trmu.  xlvi.  <53«, 
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IHltEtr  BE-VKriTS. 

^'  "Y  last  letter  was  devoted  to  ihc  indirect  advantages 
*''*i<:;h  we  derive  from  insects;  in  tlie  present  I  shall 
^''Umeratc  tliose  of  a  more  tlirecl  nature  for  wliich  we 
*•"*=  indebted  to  them,  beginning  with  their  use  as  the 
'*^***<J  of  man,  in  which  respect  they  are  of  more  impor- 
'****c:e  tlian  you  may  have  conceived. 


One  class  of  animals  which,  till  very  lately,  have  been 
'■^Karded  as  belonging  to  the  entomological  world,  I 
"^*^=ui  the  ('nistacea,  consistinf;  principally  of  the  genus 
^^nrtr  of  I.inu<5,  ore  universally  reckoned  amongst  our 
Rfeatest  dainties ;  and  they  » ho  would  turn  with  disgust 
•mm  o  locust  or  the  grub  of  a  beetle,  fed  no  B_\Tiiptoms 
"'  'Nausea  wlien  a  lobster,  crab,  nr  shrimp  is  set  liefore 
Uiarn.  The  fact  is,  that  habit  has  reconciled  »s  to  the 
^ttn^f  of  these  last,  which,  viewed  in  tlicoisolvca  with 
muir  threatening  claws  and  many  feet,  are  i-eally  more 
'"^S'lsting  than  ihe  former.  Had  die  haliil  been  vcvci'sed, 
*^  ^Hoiild  have  viewed  the  former  with  apiwtite  and 
l*Mlcr  with  abhorrence,  as  do  the  Arabs,  "  who  are 
*"•   >»»uch  astonished  at  our  eathig  crabs,  lobsters,  luid 
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oysters,  as  we  are  Ht  their  eating  locasts*."  That  iWs 
luld  IiBve  been  the  case  is  clear,  at  least  as  far  as  re- 
gnrtls  the  Ibnner  poiiition,  from  the  practice  in  other 
parts  ol'the  world,  both  in  oncieiit  aiul  modern  times,  to 
which,  begging  you  to  lay  aside  your  English  prejudices, 
I  shall  now  call  your  attention;  first  obsemng  by  the 
way,  that  tlie  iniiects  ii.sed  as  food,  generally  speaking, 
live  on  vegetable  substances,  and  are  consequently  much 
more  select  and  cleanly  in  their  diet  than  the  swine  or 
llie  duck,  which  form  a  favourite  part  of  ours. 

Many  ]ar\-a;  that  belong  to  the  order  Coleoptcra  arc 
eaten  in  different  parts  of  tlie  worhi.  The  grub  of  the 
palm-weevil  (^Calamlra  Palmai-wn),  which  is  the  size  of 
the  thumb,  has  been  long  in  request  in  bolli  the  Indies. 
iElian  speaks  of  an  Indian  king,  who,  for  a  dessert,  in- 
stead of  fruit  set  before  his  Grecian  guests  a  roasted 

worm  taken  from  a  plant,  probably  the  larva  of  this  in . 

sect,  which  he  says  the  Indians  esteem  very  delicious 


n  character  that  was  coufirmetl  by  some  of  the  Greeks^ :; 
whotasteil  it^     Madain  Menon  has  figured  one  of  lliescji*  ■ 
larva:,  and  says  that  the  natives  of  Surinam  roBst  andF^ 
eat  (hem  as  sumclhing  very  exquisite'.     A   friend  o^«^ 
mine,  who  lias  resided  a  good  deal  in  the  West  Indii 
where  the  palm-grub  is  called  Gnigiu,  informs  me  tlial 
Uie  late  Sir  John  La  Forey,  who  was  somewhat  of  an  eiM- 
cure,  was  extremely  fond  of  it  when  properly  cooked. 

The  larva;  also  of  the  larger  sjiecies  of  llie  caprkoiir*-  'k 
tribe  {Ceramln/cida)   arc  accounted  very  great   delica- 


■  Walpole  in  Clarke's  Tnitli,  ii.  18".  Even  Mr.  Bojio  f^vik^ 
BbhorremTiifMilingruwovitws.     Walton's /(i^'/rr,  l,iti-,p.  It 
»  m\ar>.  Hal.  1.  \h.  r  13.  quoted  In  Rcnim.  ii.  34^. 
'  liH.Sur.i%. 
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cries  in  many  countries ;  and  the  Cossus  of  Pliny,  which 
lae  IcUs  us  the  Roman  epicures  fattened  wit)i  flour*, 
ruost  probRbly  belonged  to  this  tribe,  Linne  indeed, 
^«jllawing  the  opinion  of  Ray'',  supposes  the  caterpillar 
«:>f  tlic  grciil  goat-moth,  tlie  anatomy  of  which  has  been 
xs-n  wonderfully  traced  liy  the  eje  and  pencU  of  the  incom- 
^»arable  Lyonet,  to  be  the  Cossus.  But  tliere  seems  a 
^>trong  reason  agninst  this  opinion ;  for  Liime's  Cossus 
li-vesmost  commonly  in  the  willow,  Pliny's  in  the  oidc; 
^».im1  the  former  is  a  very  disagreeable,  ugly  and  fedd 
l^uva,  not  very  likely  to  attract  the  Roman  cpicui^es. 
JProbably  tliey  were  tlie  lana;  of  Prionus  cortenius, 
'^i^-Iiich  1  htive  myself  extnicted  from  die  oak,  or  of  one 
*-»f  lis  co7igeners'.  The  grub  of  Ctrambijj;  diimkoj-nis, 
X^hicli  is  the  tJiickiiess  of  a  man's  finger,  is  eaten  at 
-^Surinam,  in  America,  and  in  the  West  Indies,  botli  by 
^i^rhites  and  blacks,  who  empty,  wash,  and  roast  them, 
^^id  &id  them  delicious''.     Mr.  Hall  informs  me,  tliat 


•  tfirf.  A'b/.  I.  xvii.  e.  54. 

•  WlA/unu/'G'tN/.llthed.  307-  Raf  first  tulopled  tlic  opinion  here 
Kauunlaitied,  tliat  tlip  Cossi  were  tlie  larva;  of  wme  liectlc;  but  oHer- 
^■wdi,  from  observing  in  Uie  caterpillar  of  Bombyx  C<iiia  a  power 
^af  retrecting  in  prologs  within  the  body,  he  coiijeclured  that  the 
Kicxapod  hura  from  Jamaica,  iPriowut  datncomuf)  given  him  by 
^ir  Hans  Sloane,  might  have  the  some  ibculty,  and  ki  be  the  catcr- 
K^ithu-  of  a  Bombyx. 

•  Anutreux  has  cpllected  the  diflercni  opinions  of  entomo1iigi*tf 
^M  the  lubjoct  of  Pliny's  Cossus,  which  has  bc«i  siippoied  Ihc  larva 
vaf  Calandra  Palnmrum  by  Geoflroy ;  of  Luainui  Csn-ua  by  Scopoli ; 
«md  of  Prioma  damicorim  by  Dniry.  Tlie  first  and  last,  being  neither 
Siativel  of  Italy  nor  inhabiting  the  oak,  are  out  of  the  ({iirstton.  The 
larvs  of  Lttcamit  Cervta  and  Prianm  rvriariia,  which  are  found  in  the 
vtik  ss  well  Bi  in  other  trees,  may  each  have  been  eaten  under  ihU 
aaimr,  as  their  diflcrencc  wonld  not  be  discernible  eitber  lo  collec- 
toK  Of  cookv     Ainiirciii,  154.  '  Mcrian  /ii,  S«r.  ?4. 
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in  Jamaica  this  grub  b  called  Macaucoy  and  is  in  requot 
at  the  principal  tables.    A  similar  insect  is  dressed  at 
Mauritius  under  the  name  of  MotUacy  which  the  ^duta 
as  well  as  Negroes  eat  greedily  '•    llie  larva  of  (\  tern* 
cornis  is,  according  to  Linn£,  held  in  equal  estimation, 
and  that  of  Lamia  TribtUus  when  roasted  forms  an  ar* 
tide  of  food  in  Africa^.     It  is  probable  tlmt  all  the  spe- 
cies of  this  genus  mi^t  be  safely  eaten,  as  well  as  many 
other  grubs  of  Coleopteraj  and  although  I  do  not  feet 
disposed  to  recommend  witli  Reaumur^,  that  the  larns 
of  Ortfctes  nasicomis  should  be  sought  for  ^dans  le$ 
couches  deJuniieTy*  yet  I  think  with  Dr.  Darwin^,  that 
those  of  the  cockchafer  which  feed  upon  tlie  roots  of 
grass,  or  die  perfect  insects  themselves,  which,  if  we  mvf 
judge  from  the  eagerness  with  which  cats,  and  turicejs 
and  other  birds  devour  them,  are  no. despicable  bonne 
bouchcj  might  be  added  to  our  entremets.     This  would 
be  one  means  of  keeping  down  the  numbers  of  these 
occasionally  destructive  animals. 

In  die  next  order  of  insects,  the  Ortfioptera^  the  gryl- 
lus,  or  locust  tribe,  as  they  are  die  greatest  destroyers 
of  food,  sons  some  recompense  they  furnish  a  considerar 
ble  supply  of  it  to  numerous  nadoiis.  They  are  record- 
ed to  have  done  this  from  the  most  remote  antiqui^^, 
some  Ediiopian  tribes  having  been  named  from  this  cir* 
cumstance  Acridophagi  (locust-eaters)*.  Pliny  also  re- 
lates that  they  were  in  high  esteem  as  meat  amongst  the 
Parthians^  I  lassclquist,  in  reply  to  some  inquiries 
which  he  made  on  this  subject  wiUi  respect  to  the  Arabs, 

»  St.  Pierre,  Tcy.  72.  «»  Sineathman,  3:^.  *^  Rcaiini.  ii.  344. 
^  Phifloi, .%!.  '  Dio«I.  Sic.  1.  iii.  c.  21).  Strabonis  Geng.  1.  xvi.  &c, 
'  Hist.  Xat.  1.  Ai.  c.  29. 
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was   informed  thnt  at  Meccii,  when  there  was  a  scarcity 
of  «::«rn,  as  a  substitute  for  fioiu"  they  would  grind  locusts 
■n  t-Iieir  hand-mills,  or  pound  them  in  stone  mortars; 
tJ'>»t  they  mixed  this  flour  with  water  into  a  douffh,  and 
nM*«ie  their  cakes  of  it,  which  ihey  baked  like  their  other 
bn^aad.     He  adds  that  it  is  not  unusual  for  them  to  eat 
locmjsls  when  there  is  no  famine;  but  tlien  they  boil 
th^«ni  fii-st  a  good  while  in  water,  and  afterwards  stew 
tli^»ii  with  butter  into  a  kind  of  fricassee  of  no  bad  fla- 
vo«:»t'.     Leo  At'ricanus,  as  quoted  by  Bocluirt,  gives  a 
wr^^ilar  account''.     Sjwirrman  informs  us  that  the  Hot- 
ter*, tots  are  highly  rejoiced  at  the  arrival  of  the  locusts  in 
th^ir  counlrj',  although  they  destroy  all  its  verdure,  eal- 
io^g   them  in  such  qiinnlities  as  to  get  visibly  fatter  than 
beJVjre,  and  making  of  their  eggs  a  brown  or  coffee-co- 
lo»-«»^d  SOU]).     He  also  relates  a  curious  notion  which 
di«5^-  have  with  res|wct  to  the  origin  of  the  locusts — that 
*t^^  ]irocec(l  from  the  good  will  of  a  great  moster-con- 
Ji*~<Dr  a  long  way  to  the  north,  who,  havuig  removed  the 
•'•^•ifl  fi-oni  the  mouth  of  a  certain  deep  pit.  lets  loose 
th^^e  aniinaU  to  be  food  tor  tlicm'.     Tins  is  not  nnlike 
th^  account  given  by  the  autlior  of  tlie  Apocalyjise,  of  die 
Of  i^n  of  the  sj-mbolical  locusts,  which  are  said  to  ascend 
"f^on  an  angel's  opening  the  pit  of  the  abyss''.    Clenard, 
'*   his  letters  quoted  by  Bochart,  sajs  tliat  they  bring 
■"^ggon-Ioads  of  locusts  to  Fez,  as  a  usual  article  of  food'.* 
^'tajor  Moor  informs  me,  tliat  when  the  cloud  of  locusts 
t>«liced  ui  a  former  letter  visited  the  Mahratta  country, 
t^e  common  people  salted  aiid  ate  them.     This  was  an- 
<^enily  the  custom  with  many  of  the  African  nations, 

•  Tracel;  S3S,        <■  Hifm:.\\.l  U.  c.T.        '  V"^ 

*  Bft.  }x.  i. :(.      '  iikn^.  ii.  I.  ^.  <■.  7.  ii^. 
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some  of  wliom  also  smokc<l  them*.  They  nppear  evei 
to  have  been  an  article  of  food  offered  for  sole  in  On 
markets  of  Greece'' ;  aiwi  on  a  subject  so  well  known,  0 
quote  no  other  wTiters,  Jackson  observes  tliat,  when  b 
was  in  Barbarjr  in  1799)  dishes  of  locusts  were  gencnllj 
served  up  at  the  principal  tables  and  esteemed  a  grea 
delicacy.  They  arc  preferreil  by  the  Moors  to  pigeons 
and  a  person  may  eat  a  platefidl  of  two  or  diree  hundm 
without  feeling  any  ill  efTects.  Tliey  usually  boil  thai 
ia  water  half  an  hour,  (having  tlirown  away  the  head 
wings  and  legs,)  then  sprinkle  them  with  salt  and  pep 
per,  and  fry  them,  adding  a  little  vin^tir', — From  thi 
string  of  autliorities  you  will  readily  see  how  idle  wa 
the  controversy  concerning  the  locusts  which  fomtet 
put  of  the  sustenance  of  John  the  Baptist,  agreeing  witl 
Hasselquist'',  tlint  they  coul<l  be  nothing  but  t]ie  anisU 
locust,  so  common  a  food  in  tlie  East ;  and  how  apt  eves 
learned  men  are  to  perplex  n  plain  question,  from  ignt^ 
ranee  of  the  customs  of  other  countries. 

In  die  liemiplermts  order  of  insects,  none  are  mon 
widely  disi>ersed,  or  (if  you  will  forgive  me  a  pun)  havi 
made  more  noise  in  the  world  than  die  Tettigonia  tribe 
From  die  time  of  Homer,  who  compares  the  garrulit] 
<^age  to  die  chirping  of  diese  insects',  they  have  been 
celebrated  by  the  poets;  and  Anncreon,  as  you  weU 
know,  has  inscribed  a  very  beautifiil  litdo  ode  to  tbenii 
We  learn  from  Aristotle,  that  these  insects  were  estea 

•  Pliny,  ITul.  Nht.  I.  yi.  c.  30.  >•  Id.  ihiJ. 

'  Jacluon'i  TrnrrU  in  Marocco.  53.  The  Rev.  R.  Sht7>piiiJ  max 
tome  of  the  Locmin  vrndiuhna,  F.  to  be  cooked  '\a  the  w^y  .bciw 
recommendeil,  onlj  subftilitting  butter  for  vinegar,  and  fi; 
excdlent. 

*  TravtU,  S30.  '  Hotn.  //,  y.  l.iO-4. 
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by  t^\e  polUlied  Greeks,  aiid  accounted  very  delicious. 
The;  worm  {larva),  he  says,  lives  in  die  enrtli  where  it 
tutt^s  its  growdi ;  that  it  then  becomes  a  Tctligomefra 
iP^j*a),  when  be-  observes  Uiey  nre  most  delicious,  just 
be(i>rc  they  burst  from  their  covering.  From  this  slate 
diey  change  to  the  Tetlix  or  Cfcada,  wlien  tlie  males  at 
first  liave  the  best  flavour;  but  after  impregnation  llie 
fenx^es  are  preferred  on  account  of  their  white  eggs'. 
Atli«nEeus  also  and  Aristophanes  mention  tiieir  being 
eat-^aii  and  /Elian  is  extremely  angry  widi  the  men  of 
his  sge  that  an  animal  sacred  to  the  Muses  should  be 
8trx»tig,  sold,  and  greedily  devoured".  Pliny  tell  us  that 
tike  nations  of  the  East,  even  the  Partliians,  whose  wealUi 
wa^  abundant,  use  diem  as  food=.  Tlie  imago  of  the 
'^^^tigonia  sepUmdecim  is  still  eaten  by  the  Indians  in 
Ar*»«rica,  who  pluck  off  die  wings  and  boil  Uiem''.  This 
*"<=ient  Greek  taste  for  Tettigoiiite  seems  now  gone  out 
(*f  £»^hion,  at  least  travellers  do  not  notice  it:  but  per- 
'"^J>s  if  it  were  revived  in  diose  countries  where  the  in- 
s^^^ts  are  to  be  found,  for  diey  inhabit  only  warm  cli- 
•"^tes',  it  would  be  ascertained  that  sojjolished  a  pec^le 
•"^l  not  relish  diem  without  reason. 

^^o  insects  are  more  numerous  in  this  island  than  the 
•^terpillars  of  Lepidoptera :  if  these  could  be  used  in 
^Ul  of  the  stock  of  food  in  times  of  scarcity,  it  might  sub- 
^>^e  the  double  purpose  of  ridding  us  of  a  nuisance, 
^d  reUeving  die  public  pressure.     Reaumur  suggests 

■  Arat.  Hut.  An.  I.  v.  c.  30.    ■■  ViJc  Bocliart,  Hicr-a.W..  1. 4.  e. 7. 491. 

'  ir«*.  A'a*. I.  Ki. c.  26.     *  P.Collin.wnin /"M.  Trnnj.  176aii.  i. 

•  One  tpecics  however  lias  been  round  in  Hampshire  in  the  New 

■^orest.    Sec  Samouelle'a  Entomolngisl't  uie/ul  Compendimu,  t,  v.f.  2. 
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this  mode  of  diminishing  the  numbers  of  destmcdfe  c 
terpillors,  speaking  of  tliat  ofNoctna  Gammoj  which  d 
such  infinite  mischief  in  France  in  the  year  1795*. 
however  we  were  to  take  to  eating  caterpilburs,  I  dioiil 
for  my. own  part,  be  of  the  mind  of  the  red-breast%  m 
eat  only  the  naked  ones^*  But  you  will  see  that  the 
is  some  encouragement  from  precedent  to  make  a  mi 
of  the  caterpillars  which  infest  our  cabbages  and  can 
flowers.  Amongst  the  delicacies  of  a  Boshies-man's  1 
blcy  Sparrman  reckons  those  caterpillars  from  wfai 
butterflies  proceed^.  The  Chinese,  who  waste  nodrin 
after  they  have  unwound  the  silk  from  the  cocodos 
the  silk-worm,  send  tlie  chrysalis  to  table :  they  also  € 
the  larva  of  a  liawk-moth  {Sphirix^),  some  of  which  trft 
Dr.  Darwin  tells  us,  are,  in  his  opinion,  very  delidous 
and  lastly,  the  natives  of  New  Holland  eat  the  caterpi 
lars  of  a  species  of  moth  of  a  singular  new  genus,  to  wbii 
my  friend  Alexander  MacLeay,  Esq.,  has  assigned  di 
racters,  and,  from  the  circumstance  of  its  lan'a  comii 
out  only  in  the  night  to  feed,  has  called  it  Nycterobius. 

The  next  order,  the  Neuroptera^  will  make  us  son 
amends  for  the  mcagerness  of  the  last,  as  it  contains  d 
white  ant  tribe  ( Teiines\  which,  in  return  for  the  mi 
chief  it  does  at  certain  times,  affords  an  abundant  supp 
of  food  to  some  of  die  African  nations.  The  Hottento 
eat  theiri  boiled  and  raw,  and  soon  get  into  good  cond 
tion  upon  this  food  *.  Kbnig,  quoted  by  Smeathman,  sa; 
that  in  some  parts  of  tlie  East  Indies  the  natives  mal 

»  Rcaum.  ii.  341.  «»  Ray's  Uitrrs,  185. 

«  Sparrman,  i.  201.  •*  Sir  G.  Staunton's  Toj/.  iii.  24(5 

•  Phtftol.  364.  ^  Sparrman,  i.  3G3. 


DIRECT    BENEFITS    DERIVEU    FROM    1 


305 


t*'^<z»  holes  in  the  nests  of  the  white  ants,  one  to  the  wind- 

w^t:«-d  and  the  other  to  the  leeward,  placing  at  the  latter 

oj>^^ning  a  pot  rubbed  with  an  aromatic  herb,  to  receive 

ih^—    insects  driven  out  of  their  nest  by  a  fire  of  stinking 

in^».«:erials  mode  at  tlie  former'.     Thus  they  catch  great 

qu-^kjitities,  of  which  they  make  with  flour  a  variety  of 

pa-^rfry,  that  ihey  can  aiford  to  sell  cheap  to  the  poorer 

P&<::»ple,     Mr.   Sinentliman  says  he  has  not  found  the 

Africans  so  ingenious  in  procuring  or  dressing  them. 

Tl-m«y  are  content  with  a  very  small  part  of  those  that 

fall    into  the  waters  at  the  time  of  swarming,  which  they 

ski»7i  off  with  calabashes,  bring  large  kettles  full  of  them 

to    tilieir  habitations,  and  parch  them  in  iron  pots  over  a 

ge»-»tle  fire,  stirring  tlieni  about  as  is  done  in  roasting 

coffee.     In  that  state  without  sauce  or  other  addition 

di«i3'  ser\-e  them  up  as  delicious  food,  and  eat  them  by 

■••■Hdfuns  as  we  do  comfits.     He  has  eaten  them  dressed 

"1    thia  way  se^-eral  times,  and  thought  them  delicate, 

''**»risbing  and  wliolesome,  being  sweeter  than  the  grub 

*'!      the  weevil  of  the  palms,  [Calandra  Palmamm,)  and 

■■^^^mbling   in   taste  siigared   creom  or   sweet  almond 

P^ste".     The  female  ant,  in  particular,  is  supposed  by 

Ihe  Hindoos  to  l>e  endowed  widi  highly  nutritive  pro- 

P^*^ies,  and,  we  are  told  by  Mr.  Broughton,  was  care- 

"*Hy  sought  after  and  preserved  for  the  use  of  the  debi- 

"t>»ted  Suijee  Rao,  prime  minisler  of  Sclndia  chief  of 

'^e  MahrnttasS 

■•  Captain  Green  relates  that,  in  the  eedeJ  districts  in  India,  they 

Nei  thebntnehR  of  trc:c9  o%'er  theneiiCE,  ond  then  b}' means  of  gmoke 

^nout  the  insccti;  whioli  atlcnipting  to  Ay,  tlieir  wings  arc  broken 

^\>f  the  mere  touch  of  the  branches. 

*  Smenthman,  31 .     '  Lrtleri  UTiltrn  in  a  Mahralta  Camp  in  1&09. 
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The  Hj/menoptera  order  also  furnishes  a  few  articles 
to  add  to  this  head.  I  do  not  allude  to  the  nectar  which 
the  bees  collect  for  us.  But  perhaps  you  do  not  suq)ect 
that  bees  themselves  in  some  places  serve  for  food,  yet 
Knox  telb  us  that  they  are  eaten  in  Ceylon* : — an  un- 
grateful return  for  their  honey  and  wax  which  I  'would 
on  no  account  recommend.  Piso  speaks  of  yeUow  ants 
called  Cupia  inhabiting  Brazil,  tlie  abdomen  of  which 
many  used  for  food,  as  well  as  a  larger  species  under 
the  name  of  Tama^oura^;  which  account  is  confirmed 
by  Humboldt,  who  informs  us  that  ants  are  eaten  by  the 
Marivatanos  and  Margueritares,  mixed  with  resin  for 
sauce.  Ants,  I  speak  from  experience,  have  no  unplea- 
sant flavour ;  they  are  very  agreeably  acid,  and  the  taste 
of  the  trunk  and  abdomen  is  different ;  so  that  I  am  not 
sd  much  surprised  as  Mr.  Consett  seems  to  have  been 
at  the  avidity  with  which  the  young  Swede  mentioned  by 
him  sat  down  to  the  siege  of  an  ants'  nest^.  This  authcnr 
states,  tliat  in  some  parts  of  Sweden  ants  are  distilled 
along  witli  rye,  to  give  a  flavour  to  the  inferior  kinds  of 
brandy^. — Under  this  head  may  not  improperly  be  men- 
tioned several  galls  the  product  of  different  species  of 
Cynips,  particularly  those  found  on  some  kinds  of  Sage, 
viz.  Salvia  pomifera^  S,  triloba^  and  &  officinalis^  which 
are  verj' juicy  like  apples,  and  crowned  with  rudiments 
of  leaves  resembling  the  calyx  of  that  fruit  They  are 
esteemed  in  the  Levant  for  their  aromatic  and  acid  fla- 
vour, especially  when  i)repared  with  sugar,  and  form 
a  considerable  article  of  commerce  from  Scio  to  Con- 

*  KnoxN  (\iffon,  '2rK  ^  Piso.  Itui.  ].  V.  c.  13. 291.    _ 

*■   Travels  in  Sirrdrn,  \\H.  *   Ibid, 
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lantinople,  where  they  are  regularly  exposed  in  the 
larket'.  The  galls  ofgr«untI-ivy  have  also  been  eaten 
I  France;  but  Reauniur,  who  tainted  tliem,  is  doubtful 
thether  tliey  will  ever  rank  with  good  fruits''. 

To  the  Diptera  order,  as  it  sourLC  of  Ibod,  man  can 
earcely  be  said  to  be  under  any  ol>Hgation ;  the  lana  of 
\lusctt  piUris,  which  is  so  commonly  found  in  cheese, 
leing  the  only  one  ever  eaten — a  dainty  as  some  tiiink 
t»  of  whom  you  will  perhaps  say  witli  ScopoH,  "  ^uibus 
IM  delicias  non  invitico'," 

TTie  order  Ajilera,  now  tliat  the  Crustacea  are  ex- 
iuded,  does  not  much  more  abound  in  esculent  insects 
han  the  Diplera.  The  only  species  which  have  tempted 
he  appetite  ol'  man  iji  this  order  ure  the  cheese-mite 
\Acarvs  Siro) — Uce,  wliich  are  eulen  by  the  Hottentots 
■nd  natives  of  tlie  western  coast  of  Africa,  who  Irom 
flwir  love  of  tliis  game,  which  tliey  not  only  collect  thera- 
ttlves  tram  their  well  stored  capital  [lasture,  but  employ 
their  wives  in  tlie  chase,  have  l>een  sometimes  called 
Fhthirophagi '' — and  another  tribe  which  you  will  tliink 
even  more  repulsive  than  tlic  last,  I  mean  spiders.  Tltese 
form  an  ailicle  in  Sparrman's  list  of  the  Boshies-man's 
dainties* ;  and  Labillardiere  tells  us  that  the  inhabitants 
tiS  New  Caledonia  seek  tor  and  cat  with  avidity  large 
quantities  of  a  spider  nearly  an  inch  long  (which  he  calls 
Aranea  eilulk),  and  which  tliey  roast  over  the  fire'. 
Even  individuals  amongst  the  more  [wlished  natioua  of 


*  Smilh'i  Inlrod.  i 

*  Reaum.  iii.  416. 

*  Lnt.  //iri.  Xnl. 


y  Sot.  340.     Olivie 


1  Tratieli,  i.  13B. 

'  Scop.  Cari^.  337. 

'  Spnmnanf  i.  SOI. 
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Europe  are  recorded  as  having  a  sitniUr  taste ;  so  that, 
if  you  could  rise  above  vulgar  prejudices,  you  would  lii 
all  probability  find  them  a  most  delicious  morsel.  K 
you  require  precedents,  Reaumur  tells  us  of  a  j'oung 
lady  who  when  she  waJked  in  her  grounds  never  saw  a 
(pider  that  she  did  not  take  and  crack  upon  the  spot'. 
Another  female,  the  celebrated  Anna  Maria  Schunnan, 
used  to  eat  them  like  nuts,  which  she  affirmed  they  much 
resembled  in  taste,  excusing  her  jirupensity  by  sajing 
that  she  was  bom  undvr  the  sign  Scorpio''.  If  you  wish 
for  the  authority  of  the  liixmetl,  I^lnnde  the  celebrated 
French  astronomer  wai,  jis  I^treitle  witnessed',  equally 
fond  of  tliesc  delicacies.  And  lastly,  if  not  content  with 
taking  them  seriatim  you  shoulil  feel  desirous  of  eating 
them  by  handliills,  you  may  shelter  yourself  under  the 
authority  of  the  Ciernmn  immortalized  by  Kiisel'',  who 
used  to  spread  tliem  upon  his  bread  like  butter,  observ- 
ing that  he  found  tltem  very  useful,  "  um  sici  autadaxi- 
ren," — Tliese  edible  Aplixa  are  all  sufficiently  disgust- 
ing: but  we  teel  our  nausea  quite  turned  into  horror 
when  we  read  in  Humboldt,  that  he  has  seen  the  In- 
dian children  drag  out  of  the  earth  centipedes  eighteen 
inchei  lung  and  more  than  half  an  inch  broad,  and  de- 
vour them  '. 


After  all  I  have  said,  yon  may  perliaps  still  feel  a  pre- 
judice against  insecU  as  food ;  hut  I  think,  when  you  re- 
collect that  Oberon  and  his  cjueen  Tilanio,  tliat  renown- 

Reunn.  ii.  34:3. 
Hilt.  A'at.  vii.  227. 
Perioaai  Troitlt,  ii,  S03, 
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ed  personage  Robin  Goodfellow,  "  with  all  the  fairy 
^ves  that  be,"  number  insects  amongst  thdr  choicest 
caies,  }-ou  will  no  longer  be  heretical  in  this  article,  but 
Shield  with  a  good  grace ;  and  as  a  reward  I  will  copy  out 
for  you  a  beautihil  poetical  description  of  Oberon's  feast, 
which  was  lately  jioinied  out  to  me  by  a  learned  biblio- 
^r^hical  friend,  John  Crosse,  £^q.  of  Hull,  in  Herrick's 
/£eiperidfs,  IfiSS, 

I  Shapcol,  to  thee  the  fairy  itale 

H  I  wilh  discretion  dedicate ; 

Because  thou  prizeit  things  that  ate 

Curioui  knd  unfamiliar. 
I  Take  6rst  the  feast :  these  dishet  gone, 

'  We  'U  see  the  fairy  cot.rt  anon. 

A  little  muihroom  tabic  spread  ; 

After  short  prayers,  they  set  on  bread, 

A  moon-purch'd  grain  of  purett  wheat. 

With  tome  (mail  glitl'ring  grit  to  eat 

Hit  choicest  bilit  with  :  then  in  a  trice 

They  make  a  feast  less  great  than  nice. 

But  all  this  while  his  eye  is  serv'd. 

We  must  not  think  \m  car  wa*  starv'd ; 

But  that  there  was  in  place  to  atir 

His  iplef  n,  the  chirring  grasshopper. 

The  merry  cricket,  puling  fly. 

The  piping  gnat  for  minsirelfiV  ; 

And  now  we  must  imagine  firsC 

The  elves  present,  to  quench  his  thirst, 

A  pure  seed  pearl  of  infant  dew. 

Brought  and  besweeten'd  in  a  blue 

And  pregnant  violet ;  which  done, 

IIu  kitting  eyes  l>egin  to  run 

Qtiile  through  the  table,  where  he  ipie* 

TTie  horns  of  papery  butterflies. 
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Of  which  he  eats,  and  tastes  a  little 

Of  what  we  call  the  cuckoo's  spittle : 

A  little  furze-ball  pudding  stands 

By,  yet  not  blessed  by  his  hands, 

Tliat  was  too  coarse :  but  then  forthwith 

He  ventures  boldly  on  the  pith 

Of  sugar'd  rush,  and  eat&  the  sag 

And  well  be-strutted  bee's  sweet  bag ; 

Gladding  his  palate  with  some  store 

Of  emmet's  eggs :  what  would  he  more? 

But  beards  of  mice,  a  newt's  stew'd  thigh, 

A  bloated  earwig  and  a  fly ; 

With  the  red-capp'd  worm  that 's  shut 

Within  the  concave  of  a  nut. 

Brown  as  his  tooth  :  a  little  moth 

Late  fattcn'd  in  a  piece  of  cloth ; 

With  withered  cherries;   mandrakes' ears; 

Moles'  eyes ;  to  these  the  slain  stag's  tears ; 

The  unctuous  dewlups  of  a  snail ;  • 

The  broke  heart  of  a  nightingale 

O'ercome  in  music ; 


This  done,  commended 


Grace  by  his  priest,  the  feast  is  ended.—- 

Having  considered  insects  as  adding  to  the  genei^  '^'^ 
stock  of  food,  I  shall  next  request  your  attention  whil^^  ^^  / 
detail  to  you  how  far  the  medical  science  is  indebted  ^o 

thenu  Had  I  addressed  you  a  century  ago,  I  could  ha^^^^'^ 
made  this  an  ample  history.  Amongst  scores  of  inikl^ffUi- 
ble  panaceas,  I  should  have  recommended  the  woodloc-— '^^'^ 
as  a  solvent  and  aperient ;  powder  of  silkworm  for  v^^^^' 
tigo  and  convulsions ;  millepedes  against  the  jaundic=:=^  ^ 
earwigs  to  strengthen  the  nerves;  powdered  scorpion  fz:^or 
the  stone  and  gravel;  fly- water  for  disorders  in  tlic  ey 
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and  the  tick  for  erysipelas.     I  should  have  prescribetl 
five  gnats  as  an  excellent  piirye ;    wasps  as  diuretics; 
lady-birds  for  the  colic  and  measles  j   the  cockchafer  for 
the  hilt-  of  a  mad  dor;  niid  [)ic  plugiie;  and  tints  atid  their 
acid  I  should  liavo  loudly  praised  as  incomjturablc  against 
leprosy  and  deiifiiess,  as  strengthening  the  memory,  and 
giving  vigour  and  animation  to  the  whole  bodily  frame'. 
In  short,  1  could  have  easily  added  to  the  miserably  mea- 
ger list  of  modem  phanuaco{HKia!S  u  catalogue  of  ap- 
•  proved  insect-remedies  lor  every  disease  and  evil 
"  ihni  floh  iilicir  In!  " 

Silt  these  good  times  ure  long  gone  by.  Von  uould,  1 
_  Tear,  hingh  at  my  pre^tcriplions  notwithstanding  the  great 
oiithorities  1  could  cite  in  ilieir  favour ;  and  even  doubt 
the  efficacy  of  a  more  niiHlcrn  6]>ecific  for  loolh-ache, 
promulgnltd  by  u  learned  Italian  professor"",  who  assures 
us  that  a  finger  once  imbued  with  the  juices  otCurculto 
.  €itUiodanialgicus  (a  name  enough  to  give  one  the  tooth- 
ache to  pronounce  it]  will  retain  its  power  of  curing  this 
disease  for  a  twelvemonUi !  I  must  cotitent  myself,  there- 
fore, witli  expatiating  on  the  virtues  of  the  very  few  in- 
sects to  which  the  sous  of  Hippocrates  and  Galen  now 
deign  to  have  recourse.  At  the  same  time  I  cnnnot  help 
obscrv'ing  tliat  their  proscription  of  die  remainder  may 
have  been  too  indiscriminate.  Mankind  ore  apt  to  run 
from  one  extreme  to  the  other.  From  having  ascribed 
too  much  efficacy  to  insect-remedies,   we  n 
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cribe  too  little.  Many  inticcts  emit  very  powerful  odours, 
and  some  produce  extraoitlliiary  effects  upon  iJie  human 
frame ;  and  it  is  an  idea  not  altogether  to  be  rejected, 
that  ihey  may  concentrate  into  a  smaller  compass  ilie 
properties  and  virtues  of  the  plants  upon  which  they 
feed,  and  thus  afford  medicines  more  powerfiil  in  opera- 
tion than  the  plants  themselves.  It  is  at  least  wordi 
while  to  institute  a  set  of  experiments  with  this  view. 

Medicine  at  the  present  day  is  indebted  to  an  ant 
(Formica  bUpitiosa,  Ohv.  Jutigosa,  F. )  for  a  kind  of  hot 
collected  by  that  insect  from  the  Bonibax  and  silk  cot- 
ton-tree, which  fts  a  styptic  is  preferable  to  the  puff-bail, 
and  at  Cayenne  is  successfuUy  used  to  stop  the  blood  in 
the  most  violent  liEcmorrhages  * ;  and  gum  ammoniac, 
according  to  Mr.  Jocksvn  ",  oozes  out  of  a  plant  like  fen> 
nel,  from  incisions  made  in  the  bark  by  a  beetle  with  a 
large  horn.  But  with  lliese  exceptions,  {in  which  the 
remedy  is  rather  collected  than  produced  by  insects,)  and 
that  of  spiders'  webs,  which  are  said  to  have  been  re- 
cently administered  with  success  in  ague,  the  only  insects 
which  directly  supply  us  with  medicine  are  some  species 
of  Lytta  and  Mylabris.  These  beeUes  however  amply 
make  up  in  efficacy  for  their  numerical  insignificance; 
and  almost  any  article  could  be  better  spared  from  the 
Materia  Medica  than  one  of  the  former  usually  known 
under  the  name  of  Caniharidet,  which  is  not  only  of  io. 

•  Utr.  Hill.  Nal.  del  Fourmii,  49.  134, 

^  Jackson's  Morocco,  83.  Some  doubt  however  attachei  to  ihii 
Btfttaraent,  from  the  circumwance  of  the  figure  which  Mr.  Jackwn 
ptve*  of  his  beetle  {Dihb^  Faskooi)  being  ctewlr  i 
of  Mr.  Bruce'i  Zimb! 
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cal<=«ilable  importance  as  a  vesicatory,  but  is  now  admi- 
nist.«re(l  internally  in  many  cases  witli  very  good  eilect. 
In  Europe,  the  only  insect  used  with  this  view  is  the 
ht^trta  vesicatoria ;  bnt  in  America  the  L.  cittercaanA  vil- 
tattix  (which  are  extremely  common  and  noxious  insects, 
wltale  the  L.  vfjica/oWa  is  sold  there  at  sixteen  dollars  the 
povLnd,)  have  been  substituted  with  great  success,  and 
u^  Siud  to  vesicate  more  speedily,  and  with  less  pain, 
at  tile  same  time  that  they  caus«  no  strangury* :  and  in 
CHiiia  they  have  long  employed  the  Afylabris  Cichorei, 
wt»ich  seems  to  have  been  considered  the  most  powerful 
vesicatory  amongst  the  ancients,  who  however  appear  to 
ha^^"*  been  acquainted  with  the  common  Li/tta  vesicatoria 
aIso,  and  to  have  made  use  of  it,  as  well  as  of  Cetonia  au~ 
Td^^z  and  some  other  insects  mentioned  by  Pliny''.  An- 
'>^«r  species  of  Mylabris  has  been  described  by  Colonel 
Hardwicke  in  the  Asiatic  Transactions'^,  plentifiJ  in  all 
pa»Ts  of  Bengal,  Bahar,  and  Oude,  which  is  fully  as  ef- 
ficacious as  the  common  Spanish  fly, 

Bui  it  is  as  supplying  products  valuable  in  the  arts 
■fuj  manufactures,  that  we  are  chiefly  indebted  to  in- 
sects. In  adverting  to  them  in  Uils  view,  I  shall  not 
■^wcll  upon  the  articles  derived  from  a  few  species  in  jjar- 
''cular  districts,  and  confined  to  tliese  alone,  such  as  the 
*oap  which  in  some  parts  of  Africa  is  manufactured  from 
*  species  of  Carabus  (C.  saponarius,  OUv.'');  the  oil 
^hich  Molina  tells  us  is  obtained  in  Chili  from  large 
globular  cellules  found  ujion  the  wild  rosemary,  and  sup- 
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"  Hisf.  .Vo/.l.  xix.c.  4,       •  Vol.v 
ii./.  38.    Comi>iirt:  r/iila»l/iy'i"tt. 
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posed  to  be  produced  by  a  kind  of  Cynips^;  and  tbe 
manure  for  which  Scopoti  hiforms  as  the  hosts  of  E^ihe- 
mem  that  annualty  emerge  in  the  month  of  June  from 
the  Laz,  a  river  in  Carniola,  are  employed  by  the  hus- 
bandmen, who  think  thev  have  liad  a  bad  harrest  mikss 
every  one  has  collected  at  least  twenty  loads  ^. 

Still  less  is  it  my  intention  to  detain  you  in  considav 
ing  the  purpose  to  which  in  the  West  Indies  and  Soutli 
America  the  fire-flies  are  put  by  the  natives,  whoempkr 
them  as  lanterns  in  their  journeys,  and  lamps  in  didr 
houses^ ;— or  tlie  use  as  ornaments  to  which  some  insects 
are  ingeniously  applied  by  the  ladies,  who  iti  China  em- 
broider their  dresses  with  the  elytra  and  crust  of  a  bril- 
liant species  of  beetle  {Buprcstis  vittata) ;  in  Chili  and 
the  Brazils  form  splendid  necklaces  of  the  golden  Chiy- 
somelse  and  Curculiones** ;  in  some  parts  of  the  conti- 
nent string  together  for  the  same  purpose  the  bumidied    i 
violet-coloured  thighs  of  Scarabaus  staxoraritiSy  &c*» 
and  in  India,  as  I  am  informed  by  Major  Moor  and 
Captain  Green,  even  have  recourse  to  fire-flies,  which 
they  inclose  in  gauze  and  use  as  ornaments  for  their  hai' 
when  they  take  their  evening  walks.     I  shall  confine  mj 
details  to  the  more  important  and  general  products  whicb 
they  supply  to  the  arts,  beginning  with  one  indispensable 
to  our  present  correspondence,  and  adverting  in  successic?*^ 
to  the  insects  affording  dt^es^  lac^  wajr^  honry,  and  siU\ 

»  Molina's  ChUi,  i.  174.  »•  En/.  CarniiJ,  264. 

*  Captain  Green  was  accustomed  to  put  a  fire-fly  under  the  gl^*^ 
of  his  watch,  when  he  had  occasion  to  rise  verv  earlv  for  a  mar*:^* 
vhich  cnahlcil  hini,  without  difficulty,  to  distingin'sh  the  hour. 

"  Molina,  i.  171.  ^^85.  '    '  hatr.  H»L  Kat,  x.  143. 
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No  present  that  insects  have  mode  to  the  urls  is  equal 
in  utility  and  universal  interest,  conies  more  home  to 
our  best  affections,  or  is  the  instrument  of  producing 
more  valuable  fruits  of  human  wisdom  and  genius,  than 
the  product  of  the  snimnl  to  wliich  1  have  just  Eilluded. 
You  will  readily  conjecture  I  mean  the  Dy  tliat  gives  birth 
to  the  gall-nui,  from  which  ink  is  made. — How  infinitely 
are  we  indcbtett  to  tliis  little  creature,  which  at  once 
enables  us  to  converse  with  our  absent  friends  and  con- 
nexions be  their  tUstance  from  us  ever  so  great,  and  sup- 
plies the  means  by  which,  to  use  the  poet's  language, 


" give  to  airy  nothing 

A  local  hiibitQlion  and  a  name  ! "  ' 

enabling  the  poet,  tlie  philosopher,  the  poliitciaii,  the 

;    moralist,  and  the  divine,  to  embody  iheir  thoug)its  for 

the  amusement,  instruction,  direction  and  reformation  df 

mankind. — The  insect  ^Iiich  proiluces  the  gall-nut  is  of 

the  genus  Cj/m'jis  of  Linnc,  but  was  not  known  to  hira 

ortoFabricins.  Olivier  first  descrilwd  it  under  tlie  name 

I  o{ Diplo/epis  galltE  fiiicloiiiv',     Tlie  galls  originate  on 

I  the  leaves  of  a  sj>ecies  of  oak  {Qiurrats  iiifectoria,  Oliv.) 

I  Very  common  throughout  Asia  Minor,  hi  many  parts  of 

*hich  lliey  arc  collected  by  the  poorer  inhabitants  and 

exported  from  .Smyrna,  Aleppo,  and  other  ports  in  ihe 

Levant,  as  well  iis  from  die  Knst  Indies,  whither  n  jiart 

I  «f  tliose  collected  are  now  carried.     The  galls  most  es- 

i  teemed  are  those  known  in  coinmerce*under  the  name  of 
■  Encyclcp.  In/ed.  vi.  281.     Il  had  licttcr,  pcrhain,  as  cfimpound 
I   Trivuil  Sanie->  we  1>bJ, be  lalleil  Cyiiift  .Scriplonim. 
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blue  gnlls,  being  the  produce  of  the  first  gathering  before 
the  fly  has  issued  from  the  gall.     It  will  not  be  uninter- 
esting to  you  to  know,  that  from  these  w)ien  bruised 
may  occHSionally  be  obtained  i>erfett  specimens  of  the; 
insect,  one  of  which  I  lately  procureti  in  this  way.     Th^ 
galls  which  have  escaped  the  first  searches,  and  frooi 
most  of  which  the  fly  has  emerged,  are  called  ■wAUegdix^ 
and  are  of  a  very  inferior  qualit}',  containing  less  of  the 
astringent  principle  than  the  blue  galls  in  the  proportion 
of  two  to  three '.     The  white  and  blue  galis  are  usually 
imported  mixed  in  about  equal  proportions,  and  are  ilien 
called  galls  in  sorts.     If  no  substitute  equal  to  galls  as  a 
constituent  part  of  ink  has  been  discovered,  the  same  may 
be  said  of  diese  productions  tis  one  of  the  most  impor- 
tant of  our  dyeing  materials  constantly  employed  in  dye- 
ing black.     It  is  true  that  this  colour  niay  be  communi- 
cated witliout  galls,  but  not  at  once  so  cheaply  and  effec- 
tually, as  is  found  by  their  continued  large  consumpUon 
notwithstanding  all  the  improvements  in  the  art  of  dye- 
ing.    Other  dyeing  drugs  are  afforded  by  insects,  the 
princiiial  of  which  are  Keimef,  the  Scarlet  Grain  of  Po- 
land, Cochineal,  Imc-IoIcc,  and  Ixic-di/e,  all  of  which  arc 
furnished  by  different  species  of  Coccus. 

The  first  of  these,  the  Coccus  Ilicis,  I„,  found  abun- 
dantly upon  a  small  species  of  evergreen  oak  {Qufreas 
eoeciftra,  L.)  common  in  the  south  of  France,  and  many 
other  parts  of  the  world,  has  been  employed  to  impart 
a  blood  red  or  crimson  dye  to  clolh  from  the  earliest 
ages,  and  was  known  to  the  Phccnicians  before  the  lime 
of  Moses  under  the  name  of  Tola  or  'ITtola  (yVin),  to 
'  Olivier'*  Trai-th  m  Eg-ii'l.  A,-,  ii.  61. 
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t  Greeks  under  that  of  Cocnn  (Aoxxof),  ami  to  ihe 
Mbinns  and  Persians  under  that  of  Kcrmcs  or  Alker- 
t  .-  whence,  iis  Beckniaitn  tins  shown,  itntl  from  tlie 
tliet  veitniculalum  given  to  it  in  the  middle  ages,  when 
ras  ascertained  to  be  die  produce  of  a  worm,  have 
ling  the  Latin  cocchteus,  the  French  cramoisi  and 
tncil,  and  our  crimson  and  vermilion.  It  was  most  pro- 
t»ly  with  this  substance  that  the  curtains  of  the  laber- 
ele  (Exodus  xxvi.  &c.)  were  djeii  deep  rod  (which 
>  word  scarlet,  as  our  translators  have  rendered  ni'hn 
^  then  implied,  not  the  colour  now  so  called,  which 
ts  not  known  in  James  the  First's  reign  when  the  Bible 
to  translated) — it  was  with  this  that  tlie  Grecians  and 
xtmans  produced  Uieir  crimson ;  and  from  the  same 
wirce  were  derived  the  imperishable  reds  of  the  Brus- 
is  and  other  Memish  tapestries.  In  short,  previous  to 
W  discovery  of  cochineal,  this  was  tlie  material  univer- 
Uly  used  for  dyeing  the  most  brilliant  red  then  known ; 
od  diough  that  production  of  the  New  World  has,  in 
Xne  respects  undeservedly*,  supplanted  it  in  Europe, 
llere  it  is  Htde  attended  to  except  by  the  peasantry  of 
te  provinces  in  which  it  is  found,  it  still  continues  to  be 
iBployed  in  n  great  part  of  India  and  Persia''. 

*  The  coluur  coininiiiiiciileil  bj  Kinncs  witb  aliiin,  llic  onlj'  tnor- 
kMfoniiertyein|iloved,isbl(xxlre(l:  biitDr.ituLicnirt  found (i.  404.) 
Ml  with  the  ujlutiun  of  tin  used  with  cothineal  it  is  capable  ofiui- 
Mng  a  scarlet  quite  es  brilliant  as  tliat  dye,  and  perhaps  more  per- 
cent. At  the  some  time,  howcTer,  at  ten  or  twelve  pounds  con- 
hooly  u  much  colouring  matter  as  one  of  cochineal,  the  hitter  at 
■MdioBiy  price  i*  the  cheapest. 

*  Bodtsn,  Hieroxaic.aA.vi.c.'iJ.  Beckninnii's  fthlory  i^ fnven' 
•«,EngI,Tn«i!i.ii.  171-205.    Bancroft  on perjiinnent  Co/onri,  i.  39a. 

*  alto  Porkhur^l'^  Hei.  Lrxicoa  under  yVn  and  7\w. 
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The  scarlet  grain  of  Poland  {Coccus  poUmicmSf  L.)  k 
found  on  the  roots  of  the  perennial  knawel  {SclermUhs 
perennis,  L.  a  scarce  plant  in  this  country,  but  abundaiit 
in  the  neighbourhood  of  Elvedon  in  Sufiblk),  and  .was  st; 
one  time  cdUected  in  large  quantities  for  dy&stg  red  im. 
the  Ukraine,  Lithuania,  &c     But  though  still  empkyfA 
by  the  Turks  and  Armenians  for  dyeing  wool,  silk  audi . 
hair,  as  well  as  for  staining  the  nails  of  women's  figigera^ 
it  is  now  rarely  used  in  Europe  except  by  the  Polish 
peasantry.     A  similar  n^lect  has  attoided  the  Cocnwr 
found  on  the  roots  of  Poierium  Sanguisarba^  L»*,  whicli 
was  used  by  the  Moors  for  dyeing  silk  and  wool  a  roee 
odour ;  and  the  Coccus  Uva^^wsi,  which  with  alum  ftfRmJ^ 
a  crimson  dye^ 

Cochineal,  the  Coccus  Caciiy  L.,  is  doubtless  the  most 
valuable  product  for  which  the  dyer  is  indebted  to  in* 
sects,  and  with  the  exception  perlmps  of  indigo  the  most 
important  of  dyeing  materials.  Though  the  Spaniards 
found  it  eitiployed  by  the  natives  of  Mexico,  where  alpP^ 
it  is  cultivated,  on  their  arrival  in  that  country  in  151  By 
its  true  nature  was  not  accurately  ascertained  for  nearly 
two  centuries  afterwards.  Acosta  indeed  as  early  as  1530$ 
and  Herraxa  and  Hernandez  subsequently^  had  stated 
it  to  be  an  insect  But  led  apparently  by  its  external 
appearance,  notwithstanding  tlie  conjectures  of  Listed 
and  assertions  of  Pere  Plumier  to  the  contrary,  it  wB^ 
believed  by  Europeans  in  general  to  be  the  seed  of  ^ 
plant,  until  Hartsoeker  in  1694,  Leeuwenhoek  and  D^ 
la  Hire  in  1 704,  and  Geoffroy,  ten  years  later,  by  dis- 

"  Rai.  IfixL  rinnL  i.  401.  «>  Bancroft,  i.  401. 
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Ctions  oiitl  mici'ciscopical  observations  incontroveitihiy 
Wed  its  real  origin '. 

3*hi3  insect,  whicli  conies  to  us  in  the  form  of  a  red- 
It  shrivelled  grain  c*)ver«d  with  a  white  powder  or 
Dm,  feeds  on  a  piirticulur  kind  of  Indian  fig,  called  in 
touco,  where  alone  cochined  is  prcnhiced  in  any  quan- 
^  Nopal,  wliicii  has  always  been  supposed  to  be  the 
piia  rochiniiy'er,  L.,  but  according  to  Hunilwldt  is 
questionably  a  distinct  species,  wliich  bears  fruit  iii- 
pially  wliite. 

^^ochiiieul  is  cliiefly  cultivated  in  the  intcndency  of 
^puca;  luid  some  plantations  contain  50  or  60,000  no- 
V  ui  lines,  each  beuig  kept  about  four  feet  high  for 
^e  easy  access  in  collecting  tlie  dye.  The  cultivators 
tier  tlie  most  prickly  varieties  of  the  plant,  as  affording 
^cction  to  the  cochineal  from  insects;  to  prevent 
^icli  from  depositing  tlieir  eggs  iu  the  flower  or  fruil, 
{|i)  are  carefully  cut  oJtl  The  greatest  (]uantit}-,  how- 
pr,  of  cocliineal  employed  in  commerce,  is  produced 
Ismail  nopaleries  belonging  to  Indians  of  extreme  po- 
iPty,  called  Nopula-os.  They  j)lant  their  nopaleries  in 
fluvd  ground  on  the  slopes  of  mountains  or  ravines 
or  three  leagues  tUstant  from  their  villages ;  and  when 

rly  cleaned,  tlie  plants  are  in  a  condition  to  inain- 
the  cochineal  in  the  third  year.     As  a  s^tock,  the 

"ietor  in  Apiil  or  May  purchases  branches  or  joints 
Tuna  tic  Caslilla,  laden  witli  small  cochineal  in- 

recently  hatched  [SemiUa).    'Diese  branches,  which 

be  bought  in  llie  market  of  Oaxacn  for  about  three 
Uics  (2s,  Gd.)  tlic  hundred,  arc  kept  for  twenty  diiys  in 
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ihe  interior  of  their  hiils,  and  then  expose<l  lo  the  of 
air  under  a  shetl,  where  from  their  succtilency  they  con- 
tinue to  hve  for  several  months.     In  August  and  S^>' 
tember  tlie  mother  cochineal  insects,  now  big  with  j-oung^ 
are  placed  in  nests  made  of  a  species  of  7  i7/aru/fta  called 
Paxtle,  whicli  are  distributeii  upon  the  nopals.  In  about 
four  muDlhs  the  first  gathering,  yielding  twelve  for  one, 
miiy  be  made,  whicli  in  the  course  of  the  year  is  sutv 
ceeded  by  two  more  profitable  harvests.     This  period  of 
sowing  and  harvest  refers  chiefly  to  the  districts  of  Soia 
and  Zimatlan.     In   colder  climates  the  semilla  is  iiM 
place<l  upon  the  nopals  until  Octolier  or  even  December, 
when  it  is  m-cessary  to  shelter  the  young  insects  hy  co- 
vering die  nopals  widi  rush  mats,  and  the  harvests  on    I 
proportJonably  later  aiid  unproductive.      In  the  inmi^ 
diate  vicinity  of  the  town  of  Oaxaca  the  Nopaleros  ted 
their  cochineal  insects  in  the  plains  from   October  u 
April,  and  at  die  beginning  of  the  remaining  moiitl»> 
during  w  hich  it  rains    in  tlie  plains,  transport  them  to 
their  plantations  of  nopals  in  the  neighbouring  mountains) 
where  the  weather  is  uiore  favourable. 

Much  care  is  necessaiy  in  the  tedious  operati(Hi  rf 
gathering  the  cochineal  from  tlie  nopals,  which  is  per- 
formed with  a  sfjuirrel  or  stag's  tail  by  the  Indian  women, 
who  for  this  purpose  squat  down  for  hours  together  be- 
side one  plant ;  and  notwithstanding  the  high  price  of  the 
cochineal,  it  is  to  be  doubted  if  the  cultivation  would  b« 
profitable  were  the  value  of  labour  more  considerable. 

The  cochineal  insects  are  killed  cither  by  throwing 
diem  into  boiling  water ;  by  exposing  them  in  heaps  t^* 
the  siin;  or  by  placing  them  in  the  ovens  {TemazeallfO 
used  for  vapour-baths.   The  last  of  these  nielhods,  whicJ* 
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is  least  in  use,  preserves  the  whitish  powder  on  the  body 
or  the  coclitneal,  whidi  being  thus  less  subject  to  the 
■ft t alterations  so  often  practised  by  the  Indians,  bears  a 
bather  price  both  in  Anic-iicn  and  Euroj>e  *. 

The  qiianiily  at  present  annuiUly  cxjxirtetl  from  South 
A^nierica  is  s:u»l  by  Humboldt  to  be  32,000  arrobas, 
tbert;  worth  500,0+0/.  slerling" — a  vast  amount  to  arise 
from  so  small  an  insect,  and  well  calculated  tu  show  us 
Ab^  absurdity  ol'  di-s})isiiig  any  animals  on  account  of 
:ir  minuteness.  Si  ini))ortant  is  t)ie  acquisition  of 
^ia  inwct  (of  which  the  Spanish  government  is  ex- 
tf'einely  jealous)  rogiirdecl,  that  the  Court  of  Directors  of 
Iwe  East  India  Compi:ny  have  oflere<l  a  reward  of  6000/. 
b>  any  one  who  shall  intrtxiiice  it  into  India,  where  hi- 
tti«rto  dte  Comjiany  have  only  succeeded  in  procuring 
•Poin  Brazil  the  wild  kind  producing  the  si/hvstrc  cochi- 
•^eul,  which  is  of  verj-  inferior  value. 

/ioc  is  the  produce  of  aii  insect  fonnerly  sup|X)sed  tn 
'^  a  kind  of  ant  or  bee',  but  now  ascertained  to  l)c  a 
*pPcies  of  Coccus,  whose  history  will  lie  adverteil  ttt 
*'iwi  1  come  to  sj)eak  of  the  secretions  of  insccLs;  and 
'*  Ls  collected  from 'various  trees  in  India,  where  it  is 
"'und  Ml  abundantly,  that,  were  the  coni^umplion  ten 
^'niis  greater  than  it  is  '•  could  Iw  remlily  snp|>licHl. 
**liis  substance  is  made  use  of  in  that  country  in  tlie  ma- 
nufacture of  bea^ls,  rings,  and  other  female  omamenis. 
Wixcd  with  soiul  it  forms  grind-stones;  and  added  to 
'^•np-  or  ix'ory-black,  being  first  dissolved  in  water  with 

*  Humboldt'*  PnlUiral  Euay  on  XriD  Spain,  ill  73-9. 

^  Ibid.ii'r.  f>4.— Dr.  Bancroft  eslimalei  the  prewnt  annual  cnn- 
*^*n|KicinorcnchinealiiinreHtBritiiiniil»liotil7.'ini>n^,or1.'U),OOOI1». 
"^Wdtlifll  the  prrwiil  pri<c  .'C-'i.WO"/.  '    Lo'er,/.  ii.  Hlj. 

\0L.  1.  V 


922         DIRECT  BENEFITS  DERIVED  FROM  INSECTST* 

the  addition  of  a  little  borax,  it  composes  an  yik  not 

easily  acted  upon  when  dry  by  damp  or  water.     In  tliis 

comitf}',  where  it  is  distinguished  by  the  names  stick4ac 

when  hi  its  native  state  uiiseparated  from  the  twigs  to 

which  it  adheres ;  seed-lac  when  separated,  pounded,  and 

the  greater  part  of  the  colouring  matter  extracted  by 

water ;  lump-lac  when  melted  and  made  into  cakes;  and 

shell-lac  when  strained  and  formed  into  transparent  ia- 

minie; — it  has  hitherto  been  chiefly  employed  in  the 

composition  of  varnislies,  japanned  ware  and  sealing 

wax:  but  within  these  few  years  it  has  been  appli^ 

to  a  still  more  important  purpose,  originally  suggested 

by  Dr.  Roxburgh — ^tliat  of  a  substitute  for  cochineal  i^ 

dyeing  scarlet     The  first  preparations  from  it  with  this 

view  were  made  in  consequence  of  a  hint  from  Dr.  Ban* 

croft,  and  large  quantities  of  a  substance  termed  lao-UJpf^ 

consisting  of  the  colouring  matter  of  stick-lac  predp** 

tated  from  an  alkaline  lixivium  by  alum,  were  manufii^^ 

tured  at  Calcutta  and  sent  to  this  country,  where  at  fir^ 

the  consumption  was  so  considerable,  that  in  the  thie^ 

years  previous  to  1810  Dr.  Bancroft  states  that  the  sal^^ 

of  it  at  the  India  House  equalled  in  point  of  colouriot^ 

matter  half  a  million  of  pounds  weight  of  cochineal^ 

More  recently,  how-ever,  a  new  preparation  of  lac  cofcwiV 

under  the  name  of  lac-di/e,  has  been  unported  from  Indi^^ 

which  has  beeii  substituted  for  the  tac-lake,  and  withsuc^ 

advantage,  that  the  East  India  Company  are  said  toba^^ 

saved  in  a  few  months  14,000^  in  the  purchase  ofscari^ 

cloths  dyed  with  tliis  colour  and  cochineal  conjointly,  ao^ 

without  anv  infcrioritv  in  the  colour  obtained*. 

■»  Baiicmfl  on  prruiaitent  CUoun,  ii.  "JO.  49. 
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Someother  insects  besides  the  Cocci  afTonl  (Ives.  Reau- 
tK^T  tells  Hs,  that  in  tlie  Levant,  Persia,  arnl  C'hinn,  they 
h^  the  galls  of «  particular  species  of  Aphis  for  dyeing 
tMs  crimson,  which  he  tliinks  might  lend  us  to  trj-  expe- 
icnents  with  thase  of  our  own  country'.  That  iljes 
B^ht  be  thus  obtained  seems  probiible  fioiu  an  ohser- 
kXiion  of  Linnu's,  in  his  Lapland  Tour,  upon  the  galls 
fc^zaduced  by  A/i/iis  Pirn  on  the  extremitie-J  of  the  leaves 
t  the  spruce-fir,  which,  he  informs  us,  when  luTived  at 
l^lurity  burst  asunder,  and  discharge  :iii  oraiigc-co- 
fere<l  jKiwder  which  stains  the  clothes'";  and  Mr.  She))- 
lh.x*d  confirms  this  observation,  the  galls  of  this  Aphis 
&<3unding  upon  fir-trees  in  his  garden.  In  fact,  we  are 
Md  that  Terniinalia  citriim,  a  tree  common  in  India, 
pdds  a  species  of  galls,  the  product  of  an  insect,  which 
te  sold  in  every  market,  being  one  of  the  most  usefiil 
QTeing  drugs  known  to  the  natives,  who  dye  their  best 
P*d  most  durable  yellow  with  them'^.  A  species  of  mite 
JptVotHbidiuin  tiiielorium — Aeahis,  L,),anative  of  Guinea 
pod  Surinam,  is  also  employed  as  a  dye;  and  it  wouli) 
m  worth  while  to  try  whether  our  7'.  /lo/ofericevm,  so 
Remarkable  for  the  dii7^Hng  brilliancy  of  its  crimson  and 
(■fte  beautiful  velvet  texture  of  its  down,  which  seems 
Miearly  related  to  T.  tinctorhim,  woidd  not  also  afford  r 
nalnable  tincture.  It  is  not  likely,  perhaps,  that  many 
Ijetter  and  cheaper  dyes  than  we  now  possess  can  be  ob- 
bined  from  insects ;  but  Reaumur  has  suggested  that 
Irater-colours  of  beautiful  tints,  not  otherwi.se  easily  ob- 
^nable,  might  be  procured  from  the  excrements  of  the 
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larvffiortliecoinmonclotlies-inotli,  wliich  retnin  Uie  colour 
of  the  wool  tliey  have  eaten  unimpuired  in  its  lustre,  and. 
mix  very  well  witli  witter.  To  get  a  fine  red,  yellow,  blue^     | 
green,  or  any  otlier  colour  or  shftde  of  colour,  we  should,    I 
merely  have  to  feed  our  larvae  with  clotli  of  that  tint".  I 

fVaj:,  so  valuable  for  many  minor  purposes,  aiid  deem.——  I 
ed  with  us  so  in(l!s)>ensable  to  die  comfort  of  the  great -^ 
is  of  still  more  importance  in  tliose  parts  of  Europe  an«X. 
America  in  which  it  tortns  a  considerable  branch  of  tmiL^s 
and  manufacture,  as  an  article  of  extensi*-e  use  in  the  r^ — 
ligious  ceremonies  of  the  inhabitants.    Humboldt  infonra:* 
us,  tliat  not  fewer  than   25,000  arrobns,  value  upwards 
of  83,000/.,  are  annually  exported  from  Cuba  to  Ncwr 
Spain,  where  tlie  <|uantity  consumed  in  the  festivals  €»f 
the  Church  is  immense  even  in  the  smallest  villages  ; 
and  that  the  total  ex|X)rt  of  the  same  island  in  1809  vas 
not  less  than  *2,670  arrobas,  worth  upwanls  of  1 30,000/. '' 
N'early  the  whole  of  tlie  wax  employed  in  Eurt^ie,  an*l 
by  far  the  greater  part  of  that  consumed  in  America,  »* 
llie  produce  of  tlie  common  hive-l)ec ;  but  in  the  iatt^' 
tjuarter  of  tlie  globe  a  quantity  by  no  means  trilling  i* 
obtained  from  various  wild  species.      According  to  Doi* 
F.  de  Azaro,  tlie  inhabitants  of  Santiago  del  Estero  ga- 
ther every  year  not  less  tlian  1  +,00()  jmunds  of  a  whitish 
wax  from  tiie  trees  of  Cliaco '. 

In  China  wax  is  also  produced  by  anotlier  insect-" 
which  from  tlie  description  of  it  by  the  Abb^  GrosiC 
Beems  to  be  a  species  of  Cocrus.  With  this  insect  ih* 
Chinese  stock  tlie  two   kinds  of  tree  {Kan-la-chu  an^ 

■  Rraiim.  iii.  M.  "  Political  Ettay,  m.  62. 

'    l\mj;e,hl-rAmri:  A/f;vrf,  i.  1(12. 
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CAoni-la-chu)  on  wliScli  alune  it  is  rouiul,  and  which  al- 
ways nflerwards  retain  it.     Townnls  the  beginning  of 
winter  small  tumours  sire  perceived,  which  increase  until 
as  l>ig  a-s  a  walnut,     'i'hese  are  the  nests  (abdomens  of 
the  females)  filled  with  the  eggs  that  are  to  give  birth  to 
the   Cocci,  whicli  when  hatched  disperse  themselves  over 
the  leaves,  and  [Mrforate  the  bark  under  whith  tliey  re- 
tii^i.      The  wax  (called  Pe-la,  white  wax,  because  so  by 
■uitiare,)  begins  to  appear  about  the  middle  of  June.     At 
"'"St  a  few  filaments  like  fine  soft  wool  are  perceived, 
rising  from  the  l>ark  round  the  body  of  the  insect,  and 
Inest;  increflse  more  and  more  until  the  gtithering,  which 
t^kes  place  Iwtbre  the  first  hoar  frosts  iii  September. 
The  wax  is  carriwl  to  court,  and  reserved  for  the  empe- 
'^c*  tile  princes,  and  chief  mandarins.     If  an  ounce  of 
It  be  added  to  a  pound  of  oil,  it  forms  a  wax  little  infe- 
rior to  that  made  by  bees.     The  physicians  employ  it  in 
**^eral  diseases ;  and  the  Cliinese,  when  about  to  speak 
">  public  and  assurance  is  necessary,  previously  eat  an 
otince  of  it  to  prevent  swoonings ' ;  a  use  of  it  for  which 
"appily  our  less  diffident  orators  have  no  call.    This  nc- 
^uni  is  in  the  main  confirmetl  by  GeOTnelli  Careri,  ex- 
'"^'pt  iliat  he  calls  the  wax-insect  a  worm  which  bores  to 
•he  pith  of  ceimin  trees ;  and  says  that  it  produces  a 
"itfficient  supply  for  the  whole  empire,  the  difTerent  pro- 
'^"iCes  of  which  are  furnished  Irom  Xantung,  where  it  is 
"'©tl  in  the  greatest  itcrtection,  with  a  stock  of  cf^"- 
A  Terj-  different  origin,  however,  is  assigned  to  thePtvTa 
"•>'  J^ir  {ieorge  Stuunton,  who  infonns  us  that  it  in  pro- 
I    "^Ucvd  hy  n  sjiccics  of  Cicniln  {('.   Umbaia),  which  in  its 
I    *  CiriMcr'i  Vtii'm.  i,  IW.         "  Quoltil  in  Kotilhn'-  rAn/irAr', ii,  IM. 
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larva  state  feeds  upon  a  plant  like  the  privet,  strewing 
upon  the  stem  a  powder,  which  when  collected  forms  the 
wax*.  But  as  he  merely  states  that  this  powder  was 
**  supposed "  to  form  it,  and  does  not  himself  appear  to 
have  made  the  experiment  of  dissolving  it  in  oil ;  and  as 
no  Cicada  yet  known  produces  any  similar  secretion ; 
is  most  probable  diat  his  information  was  incorrect,  an( 
that  Grosier's  statement  is  the  true  one. 

This  probability  is  nearly  converted  into  certainty  b; 
the  fact  that  many  Aphides  and  Cocci  secrete  a  wax-lilc^<^ 
substance,  and  that  a  kind  of  wax  very  analogous  to  th^.e 
Pe-loj  and  of  the  same  class  witli  bees-wax,  only  coi 
taining  more  carbon,  is  actually  produced  in  India  b}^ 
nondescript  species  of  Coccus  remarkable  for  providi 
itself  witli  a  small  quantity  of  honey  like  our  bees.    This 
substance,  for  s))ecimens  of  which  I  am  indebted  to  tlic 
kindness  of  Sir  Joseph  Banks,  was  first  noticed  by  Or. 
Anderson,  and  called  by  him  ivhitC'lac,     It  could  be  ob- 
tained m  any  quantity  from  tlic  neighbourhood  of  Madras,      1^ 
and  at  a  much  cheaper  rate  than  bees-wax :  but  the  ex- 
periments of  Dr.  Pearson  do  not  afford  much  ground 
for  supposing  that  it  ciui  be.  advantageously  emplo^-ed  is^ 
making  candles^.    De  Azara  speaks  of  u  firm  white  wa3^ 
apparently  similar,  luid  the  produce  of  an  insect  of  th^ 
same  tribe,  which  is  collected  in  Soutli  America  in  tb^^ 
form  of  pearl-like  globules  from  the  isnuUl  branches  (^» 
the  Quabiram^y  9  small  shrub  two  or  three  feet  high^ 

Insects  in  some  countries  not  only  furnish  the  nati^*^^ 
with  wax  but  with  resin^  wliich  is  used  instead  of  tar  fo*" 

•   rmhasK,f  fn  China,  i.  400.  '•   Pint.  Trans.  1 7f>4,  xxi. 

'    y^ifttgr  (fan\  l\tmcr.  Mcrul.  i.  KII. 
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ir  ^ijia.  M<rfln&  informs  us  tlint,  at  Coquunbo  in 
lli,  resin,  either  the  product  of  an  insect  or  the  conse- 
sjicc  of  mi  insect's  biting  off  tlie  buds  of  a  parCiculnr 
vies  of  Origanum,  is  collected  in  large  <]uantities. 
«  insect  ill  question  is  a  small  smootli  red  caterpillar 
»tit  half  an  inch  long,  which  changes  into  a  yellowish 
fth  with  black  stiii»es  upon  the  wings  [Phal.  crraria, 
>lins},  Karlv  in  the  spring  vast  numbers  of  Ihese  ca- 
pillnrs  collect  on  the  branches  of  the  Chila,  where 
ry  form  their  cells  of  u  kind  of  soft  white  wax  or  resin, 
which  they  uiulergo  tlieir  tRiiisfonnations.  'Hiis  wax, 
ach  is  at  first  verj-  white,  but  by  degrees  becomes  yel- 
V  and  finally  brown,  is  collected  in  autumn  liy  the  in- 
biiants,  who  boil  it  in  water,  and  miike  it  up  into  little 
lies  for  market'. 

Huney,  another  well-known  prothict  of  insects,  has 
II  much  of  its  importance  since  the  discovery  of  sugar; 
t  at  the  present  day.  whetlier  considered  as  a  delicious 
&:le  of  foo«i,  or  the  base  of  a  wholesome  vinous  bevc- 
je  of  homo  innnnfncture,  il  is  of  no  mean  value  even 
tills  country;  and  in  many  inland  parts  of  EurojK", 
tere  its  saccharine  substitute  is  much  dearer  than  with 
fcw  articles  of  rural  economy,  not  ofjirimiin"  imjior- 
■ce,  would  Ite  dis|)ensed  with  more  reluctantly.  In  the 
kraine  some  of  the  peasants  have  -t  or  500  l)ee-hives, 
d  make  more  profit  of  tlieir  bees  than  of  com";  and 
, Spain  tJie  number  of  bee-hives  is  said  lo  he  incrcdi- 
a  single  parish  priest  was  known  to  ixissess  5000 '. 

•  Moliim'i  ni/'.  i.  174. 

'  Mill-  -H  Her..  77 
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The  domesticated  or  hive-bee,  to  which  we  are  in- 
debted for  this  article,  is  the  same  according  to  Latralk 
in  every  part  of  Europe,  except  in  some  districts  of  Itdji 
where  a  different  species  {Apis  ligustica  of  l^inola)  is  kept 
— the  same  probably  that  is  cultivated  in  the  Movea  nd 
the  isles  of  the  Archipelago  *•  Honey  is  obtained,  hoi^ 
ever,  from  many  odier  qiecies  both  wild  and  domestiCi 
Wliat  is  called  rock  honey  in  some  parts  of  Americi^ 
which  is  as  clear  as  water  and  very  thin,  is  the  ptoim 
of  wild  bees,  which  suspend  their  clusters  of  thir^  or  Satlj 
waxen  cells,  resembling  a  bunch  of  griqpes,  to  a  rocket 
and  in  South  America  large  quantities  are  collected  firooR- 
the  nests  built  in  trees  by  Ttigona  AmaUhea^  and  odMC* 
species  of  tliis  genus  recently  separated  from  Apis  ^9 
under  which  probably  should  be  included  the  Bamlmnf% 
whose  honey,  honest  Robert  Knox  informs  us,  wkole 
towns  in  Ceylon  go  into  tlie  woods  to  gather^.  Acooid- 
ing  to  Azara,  one  of  tlie  cliief  articles  c^food  of  the  b* 
dians  who  live  in  the  woods  of  Paraguay  is  wild  hon^^* 
Captain  Green  observes  that,  in  the  island  of  BourboOf 
where  he  was  stationed  for  some  tune,  there  is  a  bee 
which  produces  a  kind  of  honey  much  esteemed  there. 
It  is  quite  of  a  green  colour,  of  the  consistency  of  (hI, 
and  to  the  usual  sweetness  of  honey  superadds  a  certain 
fragrance.  It  is  called  green  honey,  and  is  exported  to 
India,  where  it  bears  a  high  price  ^.     One  of  the  species 

*  Latr.  in  Humboldt  and  Bonpland,  Rcvueii  d^ Obtervatiom  de  Zeo- 
hgic,  &c.  (Paris,  I8O0)  300. 

*  Hill  in  Swamwcrdam,  \,  181,  note.  *'  Latr.  ulngupr.^Wi. 
'*  Knox's  Cn/loiij  25.               •'   /'o//.  dnns  V Amcr,  Merid.  i.  16i?. 

^  M.  LalTcille  jij)|>ears  to  Jmvc  described  thisbcc  under  tlic  name 
oi  Aph  finuofor.     Man.  sttr  In  Jf/dZ/rf,  H.  'SiK 
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las  probably  been  atunded  to  ages  before  our  liive- 
s  Apis  fasciata  of  Lutreille,  a  kind  so  extensively 
ated  in  Egypt,  that  Niebulir  states  he  fell  in  upon 
lile,  between  Cairo  iind  Daniietta,  with  a  convoy  of 
hives,  which  were  tinnsporting from  a  region  where 
tasoa  for  l]owen>  h:td  pus^icd,  to  one  where  the  si)riiig 
nter'.  Columella  i>ays  thnt  die  Greeks  in  like  man- 
ent  their  bee-hives  every  jear  from  Achaiu  into  Al- 
and a  similar  custom  is  not  unknown  in  Ituly,  and 
in  this  country  In  the  neighbourhood  of  hcuths.  In 
i^asc^  according  to  Lntreille,  the  inhabitants  have 
isticated  Aph  wiicolw ;  A.  itidlca  is  cultivated  in 
,  at  Pondicherry  and  in  Bengal ;  A.  Adansomi,  Latr. 
n^al";  and  Fnbricius  Ui inks  that  A.  acracnsis  {Ccn- 
SysU  Picz.)  laboriosa,  untl  others  in  the  E)ut  and 
t  Indies,  might  be  doniesticuted  with  greater  odvan- 
than  even  A  mcUf/ica  =. 

le  last,  and  <loubtless  the  most  vafuable,  product  of 
ts  to  which  I  Imve  to  advert  is  Silk.  To  eiitijnatcjust- 
i  importftjiee  of  this  article,  it  is  not  suilicicnt  to  view 
m  appendage  of  luxury  unrivalled  for  riclines.s,  lustre, 
beauty;  and  widiout  which  courts  would  lose  half 
splendour.  We  nuist  consider  it,  what  it  actually  is, 
B  Blaplc  article  of  cidtivation  in  many  large  provinces 
B  South  of  Etu'0)>c,  amongst  tlic  inhabitants  of  which 
irospcct  of  a  deficient  crop  causes  as  great  alarm  us  a 
y  harvest  of  grain  wiiJi  us :  and  after  giv'uig  ciniJoi'- 
to  tuis  of  thousands  in  its  Hisl  production  uud  trails- 
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portation,  as  furnishing  subsistence  to  hundreds  oftboii* 
sands  more  in  its  final  manufiu:turc ;  and  thus  beoomiag 
<me  of  the  most  important  wheels  that  give  circulatton  to 
national  wealth. 

But  we  must  not  confine  our  view  to  Europe,  When  JSk 
was  so  scarce  in  this  countr}%  that  James  the  First,  wUk 
king  of  Scotland,  was  forced  to  beg  of  the  E^l  of  Mar  the 
loan  of  a-pair  of  silk  stockings  to  appear  in  before  di^ 
English  ambassador,  enforcing  his  request  with  the  co- 
gent appeal,  "  For  ye  would  not,  sure,  that  your  king 
should  appear  as  a  scrub  before  strangers — "  Nay,  long 
before  tliis  period,  even  prior  to  the  time  tliat  silk  wasTt- 
lued  at  its  weight  of  gold  at  Rome,  and  the  Emperor 
Aurelian  refused  his  empress  a  robe  of  silk  because  of  its 
clearness — ^tlie  Chinese  peasantry  in  some  of  tlie  provinces)  I 
millions  in  nimiber,  were  clothed  with  this  material ;  and 
for  some  thousand  years  to  the  present  time,  it  has  beea 
both  there  and  in  India,  (where  a  class  whose  occupi^ioo 
was  to  attend  silk-worms  apjXMirs  to  hove  existed  from 
time  immemorial,  l>eing  mentioned  in  the  oldest  Sanscrit 
books*,)  one  of  the  chief  objects  of  cultivation  and  maau- 
facture.  You  will  admit,  tliereforo,  that  when  nature 

*•  — set  to  work  millions  of  spinnin;;:  worms. 
That  in  their  grecii  shops  weave  the  smooth-liairM  silk 
To  deck  her  sons  '•, " 

she  was  conferring  upon  them  a  benefit  scarcely  inferi^^^ 
to  that  consecjucnt  upon  the  gift  of  wool  to  the  fleecy  racr^ 
or  a  fibrous  rind  to  Uie  flax  or  hemp  plants ;  and  that  ma 
kind  is  not  under  much  less  obligation  lo  Pamphihi,  wh  " 

'  Colcl>rook  in  Mwfir  /ttKarc/ics,  y.V}\.  ^  Milton*^  Ovw  ' 
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cording  to  Aristotle,  was  the  discoverer  of  the  art  of  uii- 
nding  and  weaving  silk,  tliaii  to  the  inventors  of  the 
inning  of  those  products*. 

I[  seems  to  have  been  in  Asia  lliat  silk  was  first  maiiu- 
ttured ;  and  it  was  from  thence  th:it  the  ancients  obtain- 
1  it,  calling  il,  from  tlic  name  of  tlie  eoimlrj'  whence  it 
B  supposed  tu  be  brought,  Sericum.  Of  its  origin  they 
sre  in  a  great  measure  ignorant,  some  supposing  it  to 
i  the  entrails  of  a  spiiler-tike  insect  with  eight  legs,  which 
IS  fed  for  four  years  upon  a  kind  of  paste,  and  then  wiiJi 
e  leaves  of  the  green  willow,  until  it  burst  with  fut'' ; 
hers,  Uint  it  was  the  produce  of  a  worm  which  built 
ly  nests  uud  collected  wax ' ;  Aristotle,  with  more  truth, 
U  it  was  unwound  from  ihepupa  of  a  large  horned  cn- 
ipillor''.  Nor  was  the  moiie  of  producing  and  inaniifuo 
tltig  ihis  precious  material  known  to  Ctiroite  until  long 
er  tlie  Christian  lera,  being  first  lennit  about  the  year 
Oby  two  monks  who  procured  in  India  Uic  eggs  of  the 
It-worm  moth,  witli  which,  concealing  them  in  hollow 
les,  they  hastcneil  to  Constantino]) I e,  where  they  spee- 
y  multiplied,  and  were  subsequently  iuU-othiceil  into 
ily,  of  which  country  silk  wns  long  a  peculiar  and  staple 
BBinodity.  It  was  not  cultivated  in  France  until  the 
te  of  Henry  tlic  I'ourlh,  who,  considering  tlint  ninlber- 

'-  ffitl.Aniaia/A.  v,  c,  19.  A  French  j^ntlrinsn,  Nf.  VaucanKiii,  hu 

fentedftmill  for  unwinding  the  cocnoii!>  of  the  nik- worm.  Scott's 

« te  Pant,  4th  cd.  HU-t. 

*  l^ut^aiuai,  quotwl  hy  Goldsmith,  ri.  80. 

}-  Pliny  Mm.  Not.  1 .  xl.  e.  3J. 

'Aristot.  Niiiapni.   ITr  (Iocs  not  DcprLSily  myfhepwp'/.tiut  this  wc 

111  Hippo^c.     T!if  l"rra  ht  means  I'oiild  not  be  llie  coininoii  tilk- 

•ini,  ;incc  ht  diMTibc?  it  as  lurgr,  nnd  hui-inj  a*  it  w  pre  horns. 
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ries  grew  in  his  kingdom  as  well  as  in  Italy,  resolved,  m 
of^xisitioa  to  the  opinion  of  Sully,  to  attempt  introdiMiig 
it,  and  fiilly  succeeded. 

The  whole  of  the  silk  produced  in  Ekirope^  and  die 
greater  proportion  of  that  manufiurtured  in  China,  isbb» 
tained  from  the'  common  silk-worm ;  but  in  India  ooni- 
derable  quantities  are  procured  from  the  cococms  of  ik 
larvae  of  other  moths.     Of  these  the  most  important  8p^ 
cies  known  are  the  Tusseh  and  Arindy  silk-womU)  of 
whicli  an  interesting  history  is  given  by  Dr.  RodNUj^ 
in  the  Ldnnean  TYansactions*.    These  insects  are  bodi 
natives  of  Bengal.    The  first  {Phal.  Attacus  PapUa^  L) 
feeds  iqx>n  the  leaves  of  the  Jugube  tree  {Rhamnusjigdi) 
or  Byer  ci  the  Hindoos,  and  of  the  TermnaUa  alata^ 
irOf  Roxburgh,  the  Asseen  of  the  Hindoos,  and  is  tcfui 
in  such  abundance  as  frtim  time  immemorial  to  hare  it 
£>rded  a  constant  supply  of  a  very  durable,  coarse,  dot' 
coloured  silk,  which  is  woven  into  a  cloth  called  TVnei- 
doofhies^  much  worn  by  the  Brahmins  and  other  sects; 
and  would  doubtless  be  highly  useful  to  the  inhabitants 
of  many  {larts  of  America  and  of  the  South  of  Europe^ 
where  a  light  and  cool,  and  at  the  same  time  cheap  and 
durable  dress,  such  as  this  silk  furnishes,  is  much  wanted. 
The  durability  of  this  silk  is  indeed  astonishing.    AfUc 
constant  use  for  nine  or  ten  years  it  docs  not  show  any 
signs  of  decay,  Tliese  insects  arc  thought  by  the  natives 
of  so  much  conseciuence,  that  they  guard  them  by  day  to 
preserve  them  from  crows  and  other  birds,  and  by  night 
from  the  bats. — ^Tlie  Arindy  silk-worm  {Phal.  CytUhWi 

*  vii.  33-18.     Compare  Lortl  ValcnliaS  Trntch,  u  7^^ 
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pory),  which  feetts  solely  on  the  leaves  of  die  Palma 
irisli,  proiluces  remarkably  soft  cocoons,  the  silk  of 
Ucli  U  so  delicate  and  flossy,  that  it  is  impracticable  to 
JBd  it  off:  it  is  therefore  spun  like  coUrai ;  itntl  the  thread 
IB  manufactured  is  woven  into  a  coarse  kind  of  while 
jHfa  of  a  loose  texture,  but  of  still  more  incredible  dura- 
tUg  than  the  last,  the  life  of  one  person  being  seldom 
Ifficient  to  wear  out  a  garment  made  of  it.  It  is  used 
t  only  for  clothing,  but  for  packing  fine  cloths,  &c. 
ine  manufacturers  in  Cogland  to  whom  the  silk  was 
bwn,  seemed  to  think  that  it  could  be  mode  here  into 
■wis  eqnol  tt>  iniy  received  from  India. 
Other  species,  as  may  lie  inferred  from  an  extract  of  a 
ttr  given  in  Young's  Annals  of  AgricuUure*,  ai-e  known 
iChina,  and  have  l>een  recently  introduced  into  India, 
fre  have  obtained, "  says  tlie  wtIIit,  "  a  monthly  silk- 
rni  from  Wiinn,  which  I  have  reared  witli  my  own 
Itds,  tuiil  in  twenty-five  days  have  Iind  the  cocoons  in 
|f  basins,  and  by  the  Iwenly-nintii  or  tluity-hrst  day  a 
gr  progeny  feeding  in  my  trays.  This  makes  it  a  mine 
'whoe\'er  would  midei-take  the  cultivation  of  it," 
Wliethcr  it  will  ever  be  ex]>edient  to  attempt  the  brced- 
I  of  the  larva;  of  any  European  moths,  as  Nochia  pacta, 
VHsa,  &c.  proposed  witli  this  view  by  I'ubricius",  seems 
iditful,  though  certainly  many  of  them  aftbrd  a  very 
Ipng  silk,  and  might  be  readily  propagated;  and  I  have 
qr  in  niy  possession  some  thread  more  like  cotton  than 
b  ^un  by  the  larva  of  a  moth,  which  when  I  was  a  very 
mng  entomologist  I  observed  (if  my  mem<»y  does  not 
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deceive  me)  upon  the  Euonymus,  and  from  die  twigicf 
which  (not  tlie  cocoon)  I  miwound  it   It  is  even  assottd 
that  in  Germany  a  manufacture  of  silk  from  the  ooooon 
of  the  emperor  moth  {Bambyx  Paconia)  has  been  eiti- 
blished*.     There  seems  no  question,  however,  that  silk 
might  be  advantageously  derived  from  many  native  dk- 
worms  in  America.     An  account  is  given  in  the  Piih0' 
phical  Transactions  of  one  found  there^  whose  cooooo  if 
not  only  heavier  and  more  productive  of  silk  than  that  of 
the  common  kind,  but  is  so  much  stronger  that  twen^ 
threads  will  carry  an  ounce  more^     Don  Luis  Ne6  ob- 
served on  Psj/dium  pomiferum  and  jyriferum  ovate  neilf 
<^  caterpillars  eight  inches  long,  of  gray  silk,  whidi  Ae 
inhabitants  of  Chilpancingo,  Tixtala,  &c.  in  Americii 
manu&cture  into  stockings  and  handkerchie&^«    Gieit 
numbers  of  similar  nests  of  a  dense  tissue,  resemUi^f 
Chinese  paper,  of  a  brilliant  whiteness,  and  formed  of  di> 
stinct  and  separable  layers,  the  interior  being  the  Aa- 
nest  and  extraordinarily  transparent,  were  observed  by 
Humboldt  in  the  provinces  of  Mechoacan  and  the  moun- 
tains of  Santarasa  at  a  height  of  10,500  feet  above  the 
level  of  the  sea,  upon  the  Arbultis  Madrono  and  other 
trees,     llie  silk  of  these  nests,  which  are  the  work  of  the 
social  caterpillars  of  a  Bombyx  (B.  Madrono^  H.),  was 
an  object  of  commerce  even  in  the  time  of  Montezuma, 
and  the  ancient  Mexicans  pasted  together  tlie  interior 
layers,  which  may  be  written  upon  nvidiout  preparatkm, 
to  form  a  white  glossy  pasteboard.     Handkerchief  are 
still  manufactured  of  it  in  the  intendency  of  Oaxaca'. 

•  Latr.  HiiL  Nat,  xiv.  150.       *»  Pullein  in  Phil.  Tram,  1759.  54. 

*  Annals  (ff  Botaiiif,  \\.  104.       '^  Pd'Uical  Exsny  on  iV.  5>>aiit,m.  50. 
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l)e  Azara  stales  that  in  Paragimy  ft  spider,  which  is 
foimd  to  near  the  thirtieth  degree  of  lulitiide,  tbrms  a 
ipherical  cocoon  (lor  its  eggs)  lui  inch  in  tliaiiieter,  of « 
lellow  silk,  whith  tlie  inhubitniits  spin  on  account  of  the 
peniiaiiency  of  die  trolour  *.  And  uccording  (o  M,  IJ,  de 
Lozieres,  large  cjunntities  of  ft  verj' beautiful  silk,  of  duz- 
dog  whiteness,  may  be  collected  troin  the  cocoons  even 
tflhe  Ichneumons  tluit  destroy  the  larvic  of  some  motit 
In  the  West  Indites  which  feed  upon  the  indigo  und  ca»- 

It  is  probable,  too,  thnt  other  articles  besides  silk  nught 
ht  obtained  from  the  hiTvae  which  usiinlly  produce  it,  pnr- 
failsrly  cements  and  varnishes  of  different  kinds,  some 
htrd,  others  elastic,  from  their  gum  and  silk  reser\'oirs, 
(om  which  it  is  said  the  Chinese  procure  ft  fine  var- 
and  fabricate  wliot  is  called  by  anglers  Indiitn 
ptss^.  Tlie  diminutive  size  of  the  aniinul  will  betliouglit 
lo  objection,  when  we  recollect  that  the  very  small  quan* 
filjr  of  purple  dye  uHbrded  by  tlie  Puqiiim  of  the  ancients 
ffid  Dot  prevent  them  from  collecting  it. 

I  now  conclude  this  long  series  of  letters  on  Uic  Inju- 
8  caused  by  insects  to  man,  und  tlie  Iwiicfils  which  li« 
fcrives  from  them ;  and  I  think  you  will  readily  n<lmit 

C  Amer.  Merid.  i,  212.   It  iimj  here  be  obwnxi!  m 

iknelii  derived  by  the  higher  walks  of  philoiophy  from  inecct^— tliat 

employ  the  itrongcsi  iliread  oftpidcri,  the  one  namely 

•upporti  tbc  web,  for  the  divitions  of  the  itiicrometer.    Dy  it* 

ilily  thii  ihrcod  acquire*  abm\t  a  fifth  uC  i[>  orJiiiaiy  length. 

«.  OW.rf'tfu/.  AW.ii.280. 

PMI.  Trnni.  v.  32j. 
Andenwli'*  HrcfntWM  ,»  .■Igriri-llnrc.  *<■.  iv-  :i!l9. 
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tliat  I  have  sufliciently  made  good  my  position,  that  tbe 
study  of  agents  which  perform  such  impcMtant  fiincdoos 
in  the  economy  of  nature  must  be  worthy  of  att^tkn. 
Our  subsequent  correspondence  will  be  devoted  to  the 
most  interesting  traits  in  tlieir  history,  as  their  aflfectkn 
to  their  young,  tlieir  food  and  modes  of  procuring  it,  k- 
bitations,  societies,  &c. 

I  am,  &C. 


LETTER  XI. 


ON  THE  AFFECTION  OF  INSECTS  FOR 
THEIR  YOUNG. 

Amongst  the  larger  animals,  every  observer  of  nature 
Bs  witnessed,  with  ndnii ration,  lliat  love  of  their  offspring 
4%ich  the  beneficent  Creator,  with  equal  regard  to  Uie 
•■fpiness  of  the  parent  and  the  pro-geny,  has  interwoven 
»  the  constitution  of  his  creatures.  Who  that  has  any 
esisibility,  has  not  felt  liis  heart  dilate  with  gratitude  to 
he  giver  of  all  good,  in  observing  amongst  the  domestic 
bimals  which  surround  liim,  the  effects  of  tliis  divine 
fewgf,  so  fruittid  of  the  most  delightful  sensations?  Who 
oat  is  not  i  stock  or  a  stone  has  read  unmovetl  the 
■iecdote  recorded  in  books  of  Natural  History,  of  the 
•oor  bitch,  which  in  the  agonies  of  a  cruel  dissection 
felted  with  parental  fondness  her  new-bom  offspring;  or 
tc  affecting  account  of  the  she-bear  related  in  Phipps's 
^pyage  to  the  North  Pole,  wliJch,  herself  severely  wound- 
•d  by  tJie  same  shot  that  killed  her  cubs,  spent  her  last 
laments  in  tearing  and  laying  before  them  tlie  iboti  she 
kftd  collected,  and  died  licking  their  wounds? 

These  feelings  you  must  have  experienced,  but  it  has 
•carcely  occurred  to  you  that  you  would  have  any  room 
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for  exercising  tliem  in  ^'our  new  pursuit.  You  have  not. 
I  d&re  say,  suspected  tliat  any  similar  example  could 
linve  been  adiluced  anwngst  insects,  to  which  at  tlie  fini 
glance  there  seems  eieii  something  absurd  in  attributing 
any  thing  like  pnreiitnl  nlTection.  An  tniimal  not  so  big 
(perhaps  as  a  grain  of  wheat,  feel  love  for  its  offspring— 
how  preposterous !  we  arc  ready  to  exclaim.  Yet  the 
exclamation  would  be  very  ntnch  mis|)laced.  XolIiiDg 
is  more  certain  than  that  insects  are  capable  of  feeling 
quite  as  much  attachment  to  their  ofls})ring  as  the  largest 
quadrupeds.  They  undergo  as  severe  privations  in  nou- 
rishing them ;  expose  tliemselves  to  as  great  risk  in  de- 
fending them ;  and  in  the  verj'  article  of  death  exhibit  as 
much  anxiety  for  their  preservation.  Kot  that  this  can 
be  sail!  of  all  insects.  A  rcrj-  large  proportion  of  then 
are  doomed  to  die  before  their  young  come  into  exig- 
ence. But  in  these  tite  passion  is  not  extinguished.  It 
is  merely  inodiiied,  and  its  direction  changed.  And  when 
you  witness  the  solicitude  with  which  they  provide  for 
the  securi^  and  sustenance  of  thmr  future  youn^  vou 
can  scarcely  deny  to  them  love  for  a.  prc^ny  they  are 
never  destined  to  behold.  Like  affectionate  parents  in 
similar  circumstances,  their  lost  efforts  are  employed  in 
providing  for  tlie  children  tliat  are  to  succeed  them. 

,  Observe  the  motions  of  tliat  common  white  butter- 
fly which  you  see  flying  from  herb  to  herb.  You  perc«ve 
that  it  is  not  food  she  is  in  pursuit  of;  for  flowers  have 
no  attraction  for  her.  Her  object  is  tlie  discovery  of  a 
plant  that  will  supply  the  sustenance  appropriated  by 
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Providence  to  her  young,  upon  which  to  deposit  her  eggs. 
Her  own  food  has  been  honey  drawn  from  Uie  nectary 
of  a  flower.  Tliis,  therefore,  or  its  neighbourhood,  we 
might  expect  would  be  the  situation  she  wonld  seJect  for 
them.  Hut  no:  as  if  aware  that  this  food  would  be  to 
tfaeiu  poison,  she  is  in  search  of  some  plant  of  tlie  cabbage 
tribe.  But  liow  is  she  to  distingui^b  it  from  the  surround- 
ing vegetables?  She  is  taught  of  God !  Led  by  an  in- 
.sttnct  far  more  unerring  tliaii  the  practised  eye  of  the 
botanist,  she  recognises  the  desired  plant  the  moment  she 
approaches  it,  and  upon  tliis  she  places  lier  precious  bur- 
dien;  j-et  not  witliout  tlie  further  precaution  of  oscertain- 
liig  tliat  it  is  not  preoccupied  by  the  eggs  of  some  other 
butterfly !  I-Iaving  fulfilled  this  duty,  from  which  no 
-obstacle  short  of  absolute  impossibility,  no  danger  how- 
ever threatening,  can  divert  her,  tlie  eifectionate  motlier 
I  dies, 

I  This  may  serve  as  one  instance  of  the  solicitude  of  in- 
laects  for  their  future  progenj-.  Hut  almost  every  spe- 
[«ies  will  sufiply  examples  similar  in  principle,  and  in 
Mheir  particular  circumstances  even  more  extraordinary, 
tin  every  case  (except  in  some  remarkable  instances  of 
iifaii.stakes  of  instinct,  as  tliey  may  be  termed,  which  will 
be  subsequendy  adverted  to)  the  parent  unerringly  di- 
stinguishes the  food  suitable  for  her  ofispring,  however 
I  dissimilar  to  her  own;  or  at  least  invariably  places  her 
I  eggs,  often  defended  from  external  injury  by  a  variety  of 
■dmirablc  contrivances,  in  the  exact  spot  where,  when 
.  batched,  the  larvte  can  have  access  to  it. — The  dragon- 
fly is  an  hihabitant  of  the  air,  and  could  not  exist  in  wa- 
ter: yet  in  this  element,  which  Js  alone  adapted  for  her 
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young,  slie  ever  carefully  drops  her  eggs.  The  lame 
of  the  )^ftd-fly  (fEstms  Eqiii),  whose  historj-  has  been  be- 
fore (Icscvibed  to  yuu*,  are  destined  to  live  in  Uie  sUh 
inachof  the  horse.  How  shall  the  parent,  a  two-wuigcd 
fly,  convey  them  tltitlier?  By  a  mode  tnJy  extraor- 
dinary. Flying  round  die  animal,  she  curiously  poises 
her  body  for  an  instant  while  she  glues  a  single  egg  to 
one  of  tlie  hairs  of  his  skin,  and  rei>ents  this  process 
uatil  she  lias  fixetl  in  a  similar  way  many  hundred  eg^ 
These,  after  a  few  days,  on  die  application  of  the  sliglit- 
'  est  moisture  attended  by  warmtli,  hatch  Into  little  grubs- 
Whenever,  tlierefore,  tlie  horse  chances  to  lick  any  put 
of  his  body  to  which  Uiey  are  attached,  the  moisture  t£ 
tlie  tongue  discloses  one  or  more  grubs,  which  adbenng 
to  it  by  means  of  the  saliva  are  conveyed  into  the  moutli* 
and  thence  fnid  their  way  into  tlie  stomach.  But  here 
a  question  occurs  to  you.  It  is  but  a  small  portion  of 
the  horse's  body  which  he  can  reach  with  his  tongue: 
what,  you  ask,  becomes  of  the  eggs  deposited  on  other 
parts?  1  will  tell  you  how  Uie  gad-fly  avoids  this  dilem- 
ma ;  and  I  will  tlieii  ask  you  if  she  does  not  discover 
a  provident  forethought,  a  depdt  of  instinct,  which  al* 
most  casts  into  shade  the  boasted  reason  of  man?  Site 
places  her  eggs  only  on  those  parts  of  the  skin  vbicb 
the  liorse  is  able  to  reach  with  his  tongue ;  nay,  she  coor 
fines  them  almost  exclusively  to  the  knee  or  the  shoulder, 
wliich  he  is  sure  to  lick.  \Miat  could  tbe  most  refined 
reason,  the  most  precise  adaptation  of  means  to  on  eiA 
do  more''? 

Not  less  admirable  Is  Uie  parental  instinct  of  that  vasl 
•  P.  MB,  &c.  !■  Clark  in  Linn.  Tr»iu.  iii.  304. 
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Iribe  of  insects  already  introduced  lo  joii  by  die  name 
of  Ichneumons,  wliose  young  are  destined  to  feed  upon 
tbc  living  bodies  of  odier  insects.  These,  as  you  know, 
«re  so  numerous,  that  scarcely  an  insect  exists,  whicli  in 
its  lan-a  state  is  not  exjiosed  to  the  attacks  of  one  or 
other  of  them ;  and  even  the  pupffi,  nay  the  very  ej^  of 
'licse  animals,  ore  not  safe  from  their  insidious  manccUTres. 
*he  size  of  the  different  species  varies  in  proportion  to 
"lat  of  tlie  boiUes  which  are  to  be  their  food ;  some  being 
so  inconceivably  bmal),  that  the  egg  of  a  butterfly  not 
"'^er  than  a  pin's  head  is  of  sufficient  magnitude  to 
"ourish  two  of  them  to  maturity' ;  others  so  large,  that 
tile  body  of  a  full-grown  cateqiillar  is  not  more  tlian 
•Slough  for  one.  They  are  the  larvie  of  tliese  Ichneu- 
■ttons  which  make  such  havoc  of  our  pygmy  tribes :  the 
perfect  insect  is  a  four-winged  fly,  which  takes  no  other 
■'^od  than  a  little  honey;  and  the  great  object  of  the  fe- 
"tele  is  to  discover  a  projier  nidus  fur  her  eggs.  In 
stjwch  of  this  she  is  in  constant  motion.  Is  the  cater- 
litllor  of  a  buttei-fly  or  moth  the  appropriate  food  for  her 
yoiing?  You  see  her  alight  upon  the  plants  where  they 
•re  most  usually  to  be  met  with,  run  <]uickly  over  them, 
tarefully  examining  every  leaf,  and,  having  found  llie 
Unfortunate  object  of  her  search,  insert  her  sting  into  its 
fUk  ud  tiiere  deposit  an  egg.  In  vain  her  victim,  as 
■CdBRious  of  its  fate,  writlies  its  body,  spits  out  an  acid 
^tUf  menaces  with  its  tentacula,  or  brings  into  action 
^  other  organs  of  defence  with  which  it  is  provided. 
Tile  active  Ichneumon  braves  every  danger,  and  does 
Not  desist  until  her  courage  and  address  have  ensiu^il 
■  Bomict,  ii.  Mi. 
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subsistence  for  one  of  her  future  progeny.  PerbapS) 
however,  she  discovers,  by  a  sense  the  existence  of  wUd 
we  perceive,  though  we  have  no  conception  of  itsnatnrey 
that  she  has  been  forestalled  by  some  precursor  of  her 
own  tribe,  that  has  already  buried  an  egg  in  the  cater- 
pillar she  is  examining.  In  this  case  she  leaves  it,  aware 
that  it  would  not  suffice  for  the  support  of  two,  and  pn>- 
ceeds  in  search  of  some  other  yet  unoccupied.^-Thepx)- 
eess  is  of  course  varied  in  the  case  of  those  minute  ^ 
cies  of  which  several,  sometimes  as  many  as  15(^  can 
subsist  in  a  single  caterpillar.  Tlie  little  Ichneomoii 
then  repeats  her  operations  until  she  has  darted  into  her 
lactim  the  requisite  number  of  ^gs. 

The  larvae  hatched  from  the  eggs  thus  ingenioudy  de- 
posited, find  a  delicious  banquet  in  the  body  of  the  ca- 
terpillar, which  is  sure  eventually  to  fall  a  victim  to  tfaeir 
ravages.  So  accurately,  however,  is  the  supply  of  food 
proportioned  to  the  demand,  that  this  event  does  not 
take  place  until  the  young  rdineumons  have  attained 
their  full  growth ;  when  the  caterpillar  either  dies,  or> 
retaining  just  vitality  enough  to  assume  tlie  pupa  state, 
then  finishes  its  existence ;  the  pupa  disclosing  not  » 
moth  or  a  butterfly,  but  one  or  more  full-grown  Ichneu* 
mons. 

In  this  strange  and  apparently  cruel  oj^eration  one 
ciraunstance  is  truly  remarkable.  The  larva  of  the  Ich- 
neumon, though  every  day,  perhaps  for  months,  it  gna^ 
the  inside  of  the  caterpillar,  and  though  at  last  it  has  de- 
voured almost  every  part  of  it  except  the  skin  and  intes- 
tines, carefully  all  this  time  avoids  injuring  the  vital  or' 
gdfi^i  ab  if  aware  that  its  own  existence  dejiends  on  that 
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oTthe  insect  on  which  it  preys  !  Thus  the  csteqiillar 
continues  to  eat,  to  tligest,  mid  to  move,  npjiarently  little 
injurecl,  to  the  last,  and  only  perishes  when  the  parasitic 
grub  within  it  no  longer  retfuircs  its  aid.  What  would 
be  the  impression  which  a  similar  instance  amongst  the 
race  of  quadrupeds  wouki  make  u[K>n  us? — If,  lor  ex- 
ample, an  animal — such  as  some  impostors  have  pre- 
tended to  carry  widiin  them — should  be  found  to  feed 
upon  the  inside  of  a  dog ;  devouring  only  those  parts  not 
essential  to  life,  while  it  cautiously  loft  tminjuretl  the 
heart,  arteries,  lungs,  and  intesdnes, — should  we  not  re- 
j[ard  such  an  instance  as  a  perfect  prodig}-,  as  an  exam- 
ple of  instinctive  forbearance  almost  miraculous? 

Some  Iclmcumons,  instead  of  burying  their  eggs  in 
Ibe  body  of  the  tarvie  that  are  to  serve  their  young  for 
food,  content  themselves  with  gluing  them  to  the  skin  of 
their  prey,  which  Uie  young  grubs  pierce  as  soon  as 
itched.  Another  tribe,  whose  activity  and  persSverance 
equally  con^ipicuous,  which  includes  tiie  beautiful  ge- 
;  Chrysis  and  many  o'ther  hymenoptcrous  insects,  imi- 
tating die  uisidious  cuckoo,  contrive  to  introduce  their 
5  into  the  nests  in  which  bees  and  other  insects  have 
ideposited  theirs.  Widi  diis  view  they  are  cunslantly  on 
the  watch,  and,  the  moment  tlie  uiisusjiecliiig  mother 
bos  quitletl  her  cell  for  tJie  pur|M>se  of  collecting  u  store 
4^  food  or  materials,  glide  into  it  and  leave  an  e^,  the 
germe  of  a  future  assassin  of  the  larva  tJiat  is  to  spring 
from  that  deposited  by  its  side. 

Tlie  females  of  tfie  insects  of  which  we  have  been  speak- 
ing, ill  providing  for  their  offspring,  are  saved  the  trou- 
ble of  furnishing  them  with  any  habitation.     Either  tliey 
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occupy  that  of  another  insect,  or  find  a  convenieol  abode 
within  the  bodyofthot  on  which  they  feed.  Batupcmtbe 
nutemol  affection  of  another  large  hjmenopterous  tribe, 
chiefly  belonging  to  the  Linnean  genus  Sptux,  whoM 
young  in  like  manner  feed  on  other  insects,  is  imposed     i 
the  arduous  to^k  not  merely  of  collecting  a  supply  oPa 
tbod,  but  of  iiicloiiing  it  along  w-ith  tlieir  eggs  in  cells  or— 
burrows  often  of  considerable  dejitli,  and  dug  with  gresl^s 
labour  in  sand  or  the  solid  earth. 

Thegeneral  economy  of  these  insects  is  similar.  Havins 
first  dug  a  cylindrical  cavity  of  the  requisite  dimensions, 
and  deposited  an  egg  at  tlie  bottom,  they  inclose  along  with 
it  one  or  more  caterpillars,  spiders,  or  other  insects,  each 
particular  species  for  llie  most  )>art  selecting  a  distinct 
kind,  as  a  provision  for  the  young  one  when  hatched, 
and  suffjciently  abundant  to  nourish  it  until  it  becomes! 
pupa.  Many  thus  fm*nish  several  cells.  This  process 
however,  is  varied  by  diHerent  species,  some  of  wboie 
operations  are  worthy  of  a  more  detailed  descripiioD. 

One  of  tlie  most  early  histories  of  the  procedure  ofn 
insect  of  this  kind  (probably  Ammophila  vulgaris,  Kii^) 
is  left  us  by  (he  excellent  Rnvi  who  observed  it  aloDg 
with  his  friend  Willughbv.  On  the  22d  of  June  1667, 
he  tells  us,  they  noticed  tliis  insect  dragging  a  green  (i- 
terpillar  thrice  as  big  as  itself,  which  after  thus  conv^ 
ing  t^ut  fifteen  feet,  it  deposited  at  the  entrance  of  ■ 
hole  previously  dug  in  tlie  sand.  Then  removing  a  pd* 
let  of  earth  from  its  moudi,  it  descended  into  the  csvii^i 
and,  prcsendy  returning,  dragged  along  with  it  the  ca- 
teriiillar.  After  staying  awhile  it  again  ascended,  th» 
roiled  picci-s  of  earth  Luto  the  hole,  at  intervals  scratcli- 


J 


AFFECTION  OF  JN'SEtTS  FOB    IKEIH  YOUNG.        3i5 

ing  the  dust  itilo  it  like  a  liog  with  its  fore  feet,  and  en- 
tering it  as  if  lo  press  down  and  consolidate  the  mass: 
flving  also  once  or  twice  to  an  adjoining  fir-tree,  possi- 
bly  to  procure  resui  for  agglutinating  the  wliole.  Having 
^letl  the  burrow  to  a  lervl  wilii  the  surrounding  earth  so 
as  to  conceal  the  entrance,  it  took  two  iir-lcavcs  lying  at 
band,  and  placed  tlicm  near  the  orifice  as  if  to  mark  the 
place. — Such  is  the  anecdote  left  on  record  by  our  illus- 
tri^iiis  countryman,  of  whose  accuracy  of  observation 
*i»ere  can  be  no  doubt.     Who  that  roads  it  can  refrain 
from  joining  in  tlie  reflection  which  it  calls  from  him, 
'*  ^uis  hiEc  »oH  mihi  mirelur  cf  stupcat  *  Qitis  hujusmodi 
'^J'^n-a  THcriv  mrichinte  possit  atlribtiere*  ?" 

X  myselii  when  walking  with  a  Iriend  some  months 
**go,  observed  nearly  similar  manoeuvres  performed  by 
**  species  of  Pompilus  {SjjAcr,  L.),  which  attracted  our 
"Wtention  as  it  was  dragging  a  spider  to  its  celL  The 
''Uitude  in  which  it  carried  its  prey,  namely  with  its  kei 
constantly  upwards ;  its  singular  mode  of  walking,  which 
*as  backwards,  except  for  a  foot  or  two  when  it  went 
fill-wards,  moving  by  jerks  and  making  a  sort  of  pause 
ev(ify  few  gtejis;  and  the  astonishing  agility  with  which, 
lotwEhstanding  its  heavy  burthen,  it  glideil  over  or  Im>- 
'*een  ilie  grass,  weeds,  and  other  numerous  impediments 
">  Hk  rough  padi  along  which  it  passed — together  formed 
'^  spectacle  which  we  contemplateil  with  admiration.  Tlie 
iltatance  which  we  thus  observed  it  to  traverse  was  not 
^^^n  than  twenty-seven  feet,  and  great  part  of  its  journey 
•"■^J  probably  Iwen  jxirformed  before  we  saw  it.  Once 
**'"  twice,  when  we  first  noticed  ir,  it  laid  down  the  spider, 
•  Rm.  Hill.  Ihs.  -354. 
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and  making  a  Email  circuit  returned  and  look  it  Bpigm 
But  for  the  ensuing  twenty  or  twenty-five  tea  k  vtm 
stopped,  but  proceetted  in  a  direct  line  for  iu  bwa* 
with  the  utmost  speetl.  Wlicn  opposite  the  bofcv  •*•* 
was  in  a  iuuid  bank  by  Uie  way  side,  it  made  i  AMf 
turn,  as  evidently  aware  of  being  in  the  ndghtxMrfcood 
of  its  abode,  but  when  advanced  a  litde  further  laid  Aon 
it£i  burthen  and  went  to  reconnoitre.  At  first  it  diaibal 
up  the  bank,  but,  as  if  discovering  that  this  ns  not  (k 
direction,  soon  returnetl,  and,  after  anoUier  siun^  p«- 
ceiving  the  hole,  took  up  the  spider  and  dragged  it  in 
after  iL 

In  the  two  instances  above  given,  one  deatl  caterpfllu 
or  spider  only  was  dcjxtsited  in  each  Itole.  But  an  in- 
sect  described  by  Reaumur  uuder  the  name  of  die  in»- 
sou-wasp  {Ejiipom-  spinipef,  Latr.),  very  common  in 
c  parts  of  England,  after  having  excavated  n  burro*. 
wKh  an  ingenuily  to  which  on  a  future  occasion  I  ittsU 
draw  your  attention,  places  along  with  its  egg  as  iuod  fbi 
the  future  young,  about  twelve  little  green  grubs  williom 
feet,  which  it  has  carefully  selected  full  grown  and  ceo 
veyed  without  injuring  them.  You  willincjiure.MVlhi' 
diiference  of  procedure?  Witli  rc^jrd  to  ihechmceof* 
nimibor  of  small  grubs  rather  dian  of  one  lurge  caterpil- 
lar, what  I  have  sai<l  in  ii  former  leller  on  the  subject  di 
difforcnt  s)>ecics  of  this  tribe  being  n|>poiuletI  to  p(« 
ujxin  luid  tlms  keep  within  due  limits  the  lan-a;  of  dift- 
rent  kinds  of  insects,  will  be  a  sufficient  answer.  Bui 
one  circumstance  creditable  to  die  talenu  of  Uie  niaioii- 
wasp  as  a  skilful  purveyor  sliou Id  not  lie  omitted,  nsmdji 
that  the  nimiber  of  grubs  laid  up  is  not  alwavsthesMft 
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but  is  exactly  proportioned  to  tlieir  size,  eleven  or  twelve 
being  stored  when  they  are  small,  but  only  eight  or  nine 
when  larger.  With  respect  however  to  the  caution  of 
the  wasp  in  selecting  lull  grown,  grubs  and  conveying 
them  uninjured  to  her  hole,  a  satistactory  explanation 
may  be  given.  If  those  that  are  but  partly  grown  were 
chosen,  ihey  would  die  in  a  sliort  time  for  want  of  food, 
and  putrefying  would  destroy  the  inclosed  egg,  or  the 
young  one  which  springs  from  it.  But  when  ]arvBS  of 
any  kind  have  attained  their  full  size,  and  are  about  to 
pass  into  the  pupa  state,  they  can  exist  for  a  long  period 

,  without  any  further  supply.  By  selecting  these,  there- 
ftire,  and  placing  them  uninjured  in  the  hole,  however 
long  the  interval  liefore  the  egg  hatches,  the  disclosed 
larva  is  sure  of  a  sufficiency  of  fresh  and  wholesome  nu^ 
triment — ^To  prevent  the  possibility  of  any  injury  to  its 
€|fg  from  the  motions  or  voracity  of  this  living  prey,  the 

,    wasp  is  careful  to  pacit  tlie  whole  so  closely,  each  grub 

.  being  coiled  above  the  other  in  a  series  of  rings,  and  to 
consolidate  the  earth  so  firmly  above  them,  that  they 

I  have  not  tlie  slightest  power  of  modon', — Those  which 
select  more  powerl'ul  catcqiillars,  or  revenge  the  injuries 
of  tlieir  insect  brethren  by  devoting  spiders  to  the  de- 

ii  struction  Uiey  have  so  often  caused,  take  care  to  sting 
them  in  such  a  manner  as,  without  killing  tlieni  outright, 
will  incapacitate  them  trom  doing  any  injury. 

Zeal  and  activity  in  providing  for  tlie  well-being  of 
their  future  progeny,  not  inferior  to  what  are  exhibited 
by  the  tribe  of  Ichneumons,  Sphcges,  and  mason-wasps, 
though  less  cruelly  exerted,  are  also  shown  by  various  spe- 


t 


348       AFFECTION  OF  INSECTS  FOR  THEIR  YOUHG* 

cies  of  wild4)ee8,  of  which  we  have  in  this  coimtiy  avast 
number.  Having  first  excavated  a  proper  cdl  with  a 
dexteri^  and  persevering  labour  never  enough  to  be  ad- 
mired, they  next  deposit  in  it  an  egg^  which  ibey  cover 
with  a  mass  of  pollen  or  honey  collected  with  unwearied 
assiduity  from  a  thousand  flowers.  As  soon  as  the  grub 
is  hatched,  it  finds  itself  enveloped  in  this  delicious  ban- 
quet provided  for  it  by  the  cares  of  a  mother  it  is  doom- 
ed never  to  behold ;  and  so  accurately  is  the  repast  pro* 
portioned  to  its  appetite  and  its  wants,  tliat  as  soon  as 
the  whole  is  consumed  it  has  no  longer  need  of  food;  it 
clothes  itself  in  a  silken  cocoon,  becomes  a  pupa,  and 
after  a  deep  sleep  of  a  few  days  bursts  firom  its  cell  tf> 
active  bee. 

No  circumstance  connected  with  the  slot'ge  of  insects 
is  more  striking  than  the  herculean  and  incessant  labotai 
which  it  leads  them  cheerfiiUy  to  undergo.     Some  ^ 
these  exertions  are  so  dispro|x>rtionate  to  the  size  of  tt^^ 
insect,  that  nothing  sliort  of  ocular  conviction  could  t^M^ 
tribute  them  to  such  an  agent.     A  wild  bee  or  a  Sphes^* 
for  instiuice,  will  dig  a  hole  in  a  hard  bank  of  earth  saam^ 
inches  deep  and  five  or  six  times  its  own  size,  and  h^-"^ 
bour  unremittiiigly  at  this  arduous  undertaking  for 
veral  days,  scarcely  allo^dng  itself  a  moment  for  eatu 
or  repose.     It  will  then  occupy  as  much  time  in  search—** 
ing  for  a  store  of  food ;  and  no  sooner  is  tliis  task  finish—^ 
ed,  than  it  will  set  about  repeating  the  process,  and  be — 
fore  it  dies  will  have  completed  five  or  six  similar  cell^ 
or  even  more.     If  you  woidd  estimate  this  industry  at  it^ 
proper  value,  you  should  reflect  what  kind  of  exertion  it 
would  require  in  a  man  to  dig  in  a  few  days  out  of  hard 
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clay  or  sand,  with  no  ottier  tools  than  his  nails  and  teeth, 
five  or  six  caverns  twenty  feet  deep  and  four  or  five  wide 
— for  sudi  an  undeilaking  would  not  be  comparatively 
gtt&tex  than  that  of  tlie  insects  in  question. 

Similar  laborious  exertions  are  not  confined  to  tlie  bee 
or  Sphex  tribe.    Several  beetles  in  depositing  tlieir  eggs 
exhibit  examples  of  industry  equally  extraordinary.  The 
•common  dor  or  clock  [Gcotrupes  stcrrorarius,  L.),  which 
■May  be  found  beneath  every  heap  of  dung,  digs  a  deep  cy- 
lindricai  hole,  and,  carryingdown  a  niassof  thedung  to  the 
"ottom,  in  it  dei>osits  its  eggs.  And  many  of  the  species  of 
"»e  genus  ScncaitDM  ofMocLeay',  roll  together  wet  dung 
'nio  round  [Jellets,  deposit  an  egg  in  the  midst  of  each, 
»Qd  when  dry  push  them  backwards  by  tlieir  hind  feet 
to  lioles  of  the  surprising  depth  of  three  feet,  which  tliey 
■>*ve  previously  dug  for  their  reception,  and  which  are 
often  several  yards  distant.     Frequently  the  road  lies 
Across  a  depression  ui  the  surface,  and  tlie  pellet  when 
nearly  pushed  to  tlie  summit  rolls  back  again.     But  our 
patient  Sisyjihi  are  not  easily  discouraged.   Tliey  repeat 
*he»r  efforts  again  and  agsiin,  and  in  the  end  tlieir  perse- 
verance is  rewarded  by  success.     Tlie  attention  of  these 
uisects  to  tlieir  eggs  is  so  remarkable,  that  it  was  ob- 
served in  the  earliest  ages,  and  is  mentioned  by  ancient 
Writers,  but  witli  the  oddition  of  many  fables,  as  tliat 
ih^y  were  all  of  the  male  sex,  diat  tliey  become  young 
*g«in  every  year,  that  tliey  rolled  the  pellets  containing 
Aeir  eggs  from  sun-rise  to  sun-set  every  day,  for  twenty- 

*     Mr.  W.  S.  MocLcay  in  n  very  remnrkable  anil  Icnrned  work 
(Hor«  Entomologies)  hat  very  properly  restored  iw  u 
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eight  days  wiUiout  intemiissioa  *,  &c.  It  \a  one  of  tius 
tribe  of  beetles  (S.  sacer)  whose  image  is  so  often  net 
with  amoiigst  the  hierogl)-phics  of  the  Egyptians,  with 
whom  it  was  s  sjinboL  of  the  world,  of  the  sun,  and  of  a 
courageous  warrior.  Of  the  world,  as  P.  Valerianns 
■upposets,  on  account  of  tlie  orbicular  form  of  its  pelleU 
of  dung,  and  the  notion  of  their  being  rolled  from  sun- 
rise to  sun-set ;  of  the  sun,  because  of  the  angular  jUD- 
jecdons  from  its  head  resembling  rays,  and  the  thirty 
joints  of  the  six  tarsi  of  its  feet  answering  to  the  davs  of 
the  month ;  and  of  a  warrior,  from  the  idea  of  tamij 
courage  being  connected  with  its  supposed  birth  frtitna 
male  only**.  It  was  as  symbolical  of  this  last  that  its  imige 
was  worn  upon  the  signets  of  the  Roman  soldiers ;  and 
as  typical  of  the  sun,  the  source  of  fertility,  it  is  yet,  u 
Dr.  Clarke  informs  us,  eaten  by  the  women  to  render 
them  prolific '. 

These  beetles,  howe\'er,  in  point  of  industry  must  yield 
the  palm  to  one  {Necrophorus  Vespilio,  F.)  whose  siogil- 
lar  history  was  first  detailed  by  M.  Gleditsch  in  thcJdi 
^ihe  Berlin  Society  for  1752.  He  begins  by  infimoing 
us  that  he  had  ofien  remarked  that  dead  moles  when 
laid  upon  the  ground,  especially  if  upon  looseeartfa,  wot 
almost  sure  to  disappear  in  the  course  of  two  or  three 
days,  otlen  of  twelve  hours.  To  ascertain  the  cause,  lis 
placed  a  mole  upon  one  of  the  beds  In  his  g^arden.  It 
had  vanished  by  the   third  morning ;  and  on  digguif! 

»  Mouffet,  153. 

'  J.  Rerii  Valeriani  Hirroglyphica,  D3-5.     Mouflet,  156. 

'  Travcii,  ii.  30fl.     Compare  M.  LatreiUe'i  learned  Memoir  *'*' 
tilled  Dm  Iniecln  petttli  ou  tnilptt 
PEgyplc.    A»u.  rfi,  Mu..  lem. 
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where  it  hod  been  laid,  lie  found  it  buried  to  the  depth  of 
three  inches,  and  under  it  four  beetles  which  seemed  to 
have  been  the  agents  in  this  singular  inhumation.  Not 
perceiving  any  thing  particular  in  the  mole,  he  buried  it 
i^in ;  and  on  examining  it  at  the  end  of  six  days  he 
fiiunii  it  swarming  with  maggots  apparently  the  issue  of 
the  beetles,  wliich  M.  Gledltsch  now  naturally  concluded 
hod  buried  the  carcase  for  the  food  of  their  future  young. 
To  determine  these  points  more  clearly,  he  put  four  of 
tlicse  insects  into  k  gloss  vessel  half  tilled  with  earth  and 
prop>erly  secured,  and  upon  die  surface  of  the  earth  two 
frogs.  In  less  than  twelve  hours  one  of  the  frogs  was 
interred  by  two  of  the  beetles :  the  other  two  ran  about 
die  whole  day  as  if  busied  in  measuring  the  dimensions 
of  the  remaining  corpse,  which  on  the  third  day  was  also 
found  buried.  He  then  introduced  a  dead  linnet.  A 
pair  of  the  beetles  were  soon  engaged  upon  the  bird. 
Tliey  began  their  operations  by  pushing  out  the  earth 
from  under  the  body  so  as  to  ibrm  a  cavity  for  its  re- 
ception; and  it  was  curious  to  see  the  efforts  which  (he 
beetles  made  hy  dragging  at  the  feathers  of  the  bird  from 
below  to  pull  it  into  its  grave.  Tlie  male  having  driven 
Ae  female  away  continued  the  work  alone  for  five 
hours.  He  lifled  up  the  bird,  chnnged  its  place,  turned 
it  and  arranged  it  in  the  grave,  and  irom  time  to  time 
came  out  of  the  hole,  mounted  upon  it  and  trod  it  under 
foot,  and  tlien  retired  below  and  pulled  it  down.  At 
length,  apparently  wearied  with  diis  uninterrupted  la^ 
bour,  it  came  forth  and  leaned  its  head  uiKin  the  earth 
iKside  the  bird  without  the  smallest  motion  as  if  to  rest 
itselfj  for  a  full  hour,  wlien  it  ugaiu  crept  under  the 
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earth,  llie  next  tJay  in  the  moi'iiing  the  bin)  was  u 
inch  and  a  half  under  ground,  nnd  the  Irenth  remaiiml 
open  die  whole  dnv,  tlie  coi-pse  seeming  as  if  laid  out 
upon  a  bier,  surrounded  with  n  rampart  of  mould.  In 
the  evening  it  had  sunk  half  on  inch  lower,  and  in  an- 
other day  the  work  was  completed  and  the  bird  covered. 
— M.  Gleditsch  continued  to  add  other  small  dead  ani- 
mals, which  were  nil  sooner  or  later  buried ;  and  the  re- 
sult of  his  experiment  was,  that  in  fifty  days  four  beetles 
had  interred  in  the  very  small  space  of  earth  allotted  to 
them,  twelve  carcases :  viz.  four  frogs,  three  small  birds, 
two  fishes,  one  mole,  oml  two  grasshoppers,  besides  die 
entrails  of  a  fUh,  and  two  morsels  of  the  Iimgs  of  an  ox. 
In  another  experiment  a  single  beetle  buried  a  mole  forty 
times  its  own  bulk  and  weiglit  in  two  days*,  ll  is  plain 
that  all  this  labour  is  incurred  for  the  sake  of  placing  in 
security  the  future  young  of  these  industrious  insects 
along  with  a  necessary  provision  of  food.  One  mole 
would  have  sufficdl  a  long  time  fur  tlie  repast  of  the 
beetles  tliemselvcs, and  diey  could  havemoreconveaientlji 
fed  upon  it  above  ground  than  below.  But  if  th^  bad 
left  thus  exposed  the  c&rcose  In  which  their  egp  wen 
deposited,  botli  would  have  been  exposed  to  the  isuu- 
nent  risk  of  being  destroyed  at  a  mouthfid  by  the  fiist 
fox  or  kite  that  chanced  to  espy  tliem. 

At  the  first  view  I  dare  say  you  feel  almost  inclined 
to  pity  the  little  animals  doomed  to  exertions  apparently 
so  disproportioned  to  their  size.  You  are  feadv  to  ex- 
claim that  the  [uuns  of  so  short  an  existence,  engrossed 
with  such  arduous  and  incessant  toil,  must  far  outweigb 
•  Gleditsch  Piyiie.  Sfl.  Or.™.  AMandi.  iii.  500-4J7.  ' 
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tlie  pleasures.  Yet  the  inference  would  be  nliogether 
erroneous.  WTiat  strikes  us  as  wearisome  toil,  is  to  the 
little  agents  delightful  occupntion.  The  kind  Author  of 
their  being  lias  associated  the  performance  of  an  essen- 
tial duty  with  feelings  evidently  of  the  most  plea»;urnblc 
description ;  and,  like  the  affectionate  futlier  whose  love 
for  hb  children  sweetens  the  most  painful  labours,  these 
little  insects  are  never  more  happy  than  when  thus  ac- 
tively engaged.  "  A  bee,"  as  Dr.  Paley  has  well  ob- 
served, "  amongst  the  flowers  in  spring,  (when  it  is  oc- 
cupied without  intermission  in  collecting  farina  for  its 
young  or  honey  for  its  associates,)  is  one  of  the  cheer- 
liillest  objects  that  can  be  looked  upon.  Its  life  apjKars 
to  be  all  enjoyment:  so  busy  and  so  pleased'." 

Of  the  sources  of  exquisite  gratiiication  which  every 
rural  walk  will  open  to  you,  while  witnessing  in  the  ani- 
mals themselves  those  marks  ofdOection  for  their  unseen 
progeny  of  which  I  have  endeavoured  to  ^ve  you  a 
slight  sketch,  it  will  be  none  of  the  least  fertile  to  exa- 
mine the  various  and  appropriate  instnunents  wilh  which 
insects  have  been  furnished  for  the  effective  execution  of 
their  labours.  The  young  of  tlie  saw-fly  tribe  ( Tenthre- 
th,  L.)  arc  destined  to  feed  upon  the  leaves  of  rose-trees 
and  various  other  plants.  Upon  the  branches  of  these 
the  i»arent  fly  dejiosits  her  eggs  in  cells  symmetrically 
arranged ;  and  the  instrument  with  which  she  forms 
them  is  a  saw,  somewhat  like  ours  but  fur  more  inge- 
nious and  perfect,  being  toothed  on  each  side,  or  rather 
consisting  of  two  distinct  saws,  with  tlieir  backs  (the  teeth 
or  serratures  of  which  are  themselves  often  serrated, 
•  yaliira!  The^o^t,.  Adj. 
VOL.  I.  2  A 
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and  tlie  exterior  flat  sides  scored  and  toothed),  whicli 
play  alternately ;  aiid,  while  their  vertical  cfTect  is  that  of 
a  saw,  act  Literally  as  a  rasp.  When  by  this  alternate 
motion  tlie  incision,  or  cell,  is  made,  the  two  saws,  re- 
ceding from  each  other,  ccmduct  the  egg  between  them 
into  it*.  The  Ckada,  so  celebrated  by  the  poets  of  an- 
tifjuity,  which  lays  its  eggs  in  dr}'  wuod,  requires  a 
stronger  instrument  of  a  different  construction.  Accord- 
ingly it  is  provided  witli  on  excellent  double  auger,  the 
sides  of  which  play  alternately  and  parallel  to  each  other, 
and  bore  a  hole  of  the  requisite  depth  in  very  hard  sul>- 
stmices  without  ever  being  displaced. 

The  construction  of  the  sling  or  ovipositor  with  whidi 
tlie  different  species  of  Ichneinnon  are  provided,  is  not 
less  nicely  adapted  to  its  various  purposes.  In  those 
which  lay  their  eggs  in  the  bodies  ofcaterjiUIars  that  feed 
exposed  on  the  leaves  of  plants  it  is  short,  often  in  very 
large  species  not  the  eighth  of  an  inch  Iwig:  h&vjngfiree 
access  to  their  victims,  a  longer  sting  would  have  been 
nseless.  But  a  considerable  number  ovijioait  in  larve 
which  lie  concealed  where  so  short  an  instniment  couJd 
notjwssibly  approach  them.  In  tliese,  therefore,  the  sling 
is  proportionably  elongated,  so  much  so  tlmt  in  some 
small  species  it  is  three  or  four  times  the  length  of  tfie 
body.  Thus  in  [chnctminn  Manifrstator,  whose  economy 
has  been  so  pleasingly  illustrated  by  Mr.  Marsham'',  and 
whicli  attacks  the  larva  of  a  wild  bee  (Apis  maxi[losa} 
lying  at  the  bottom  of  deep  holes  in  old  wood,  the  sting 

»  Prof.  Peck's  A'of.  Hiit.  of  the  Siug-unrnu  1. 1 2./.  12-14.  Pute  XV, 
Fig. 31. 

"  Linn.  Trnn».  iii.  23. 
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is  nearly  two  inc)ies  long' :  ami  ii  is  not  much  .shorter 
in'  the  more  ininnte  /.  Strobilella,  which  lays  its  eggs  in 
lorVie  concealed  in  the  interior  offir  cones,  which  without 
such  an  apparatus  it  would  never  be  ahle  to  reach. 

'riie  tail  of  the  females  of  many  moths  whose  eggs  re- 
({uirc  to  be  protected  from  loo  severe  a  cold  and  loo 
strong  a  Hghi,  is  furnished,  evidently  for  application  to 
this  very  purpose,  witli  a  thick  tuft  of  hair.  But  how 
shall  the  moth  detach  this  non-conducting  material  and 
arrange  it  upon  her  eggs?  Her  ovipositor  is  provided  at 
the  end  with  an  instrument  resembling  a  pair  of  pincers, 
which  for  diis  purpose  are  as  good  as  hands.  Widi  these^ 
having  previously  dopositeil  her  eggs  upon  a  leaf,  she 
pulls  off  her  tuft  of  hairs,  with  which  she  so  closely  enve- 
lops them  as  cRwtiially  to  preser\'e  tliem  of  the  re<iuired 
temperature ;  and  having  performed  this  last  duty  to  her 
progeny  she  expires. 

ITieovipositor  of  the  Capricorn  beetles  [Ceramlyx,  L.), 
an  infinite  host,  is  a  flattened  retractile  tube,  of  a  hard 
substance,  by  means  of  which  it  can  introduce  its  eggs 
under  tlie  bark  of  timber,  and  so  place  them  where  its 
progwiy  will  find  their  appropriate  food".  The  auger 
used  by  certain  species  of  CEstrus,  to  enable  them  to 
penetrate  the  hides  of  oxen  or  deer  and  form  a  nidus  for 
their  eggs,  has  been  before  described". — But  to  enu- 
!  all  the  varieties  of  these  instnmients  would  bo 


The  purpose  which  in  die  insects  above  mentioned  is 
answered  by  their  anal  apparatus,  is  fulfilled  in  the  nu- 

•  Plate  XV'I.  Fig.  1.  '  Sec  Xirby  in  Linn.  Tram.  v.  254. 

1. 12,  /.  15.  '  See  above,  149. 
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meroiis   trilws   of  wee\ils  {Curcntio,   L.)   by  the  long 
Klender  snout  with  wliicli  their  Iieatl  is  provided.     It  u 
with  this  that  C  nucuni  pierces  the  shell  of  the  nut,  anJ 
I  the  weevil  (Calamira  gianaria^  F.)  tlie  skin  of  the  greias 

I  of  wheat.  In  which  tliey  respectively  deposit  tlieir  eggs, 

[  prudently  intro«Iuciiig  *me  only  into  each  nut  or  grain, 

I  whidli  i%  sufficient,  but  not  more  than  sufficient,  fbr  the 

I  nourUhment  of  the  grub  that  will  inhabit  it. 

II.    Hitherto  I  have  adverted  to  those  insects  only 
wliicfa   periish   before  their  young  come  into  exblenc^ 
I  and  can  therefore  evince  their  nffection  for  them  in  no 

other  way  than  by  placing  the  eggs  whence  they  are  to 
spring  in  i^ccure  situations  stored  with  food;  sod  these 
include  by  far  the  largest  portion  of  the  race.  A  very 
considerable  number,  however,  extend  tlieir  cares  mucli 
further  ^  they  not  only  watch  over  tlieir  eggs  after  depo 
slting  them,  but  attend  Upon  their  young,  when  excluded, 
with  an  afTectionatc  assiduity  equal  to  any  tiling  cxhibil- 
ed  amongst  the  larger  animals,  and  in  tlte  highest  degree 
interesting.  Of  diis  description  are  some  solitary  insect^ 
as  several  species  of  Uie  Linneon  genus  Sphex,  earwigSi 
field-bugs,  and  spiders :  ami  those  insects  which  live  in 
societies,  namely,  ants,  bees,  wasps,  and  termites:  Oie 
most  striking  (raits  of  whose  history  in  these  respects  1 
shall  endeavour  to  lay  before  you. 

You  have  seen  that  the  greater  number  of  the  Linnean 
Spheges,  {Spkcx,  Bember,  F.)  after  depositing  tlieir  eggs 
in  cells  store<l  with  a  supply  of  iixxl,  take  no  furtlier 
care  of  them.  Some,  however,  adopt  a  different  proce- 
dure.    One  of  the-.c,  culled  by  Bonnet  ihe  Mcisoti-'.e"^' 
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iffercnt  from  Reaiuiiiir'ti,  not  only  iiicloM^  a  living 
caterpillar  along  with  its  egg  in  the  cell,  wliicli  it  cure* 
fully  closes,  but  at  tlio  expiration  of  a  few  tiavs,  when  the 
young  gnib  htis  iippeared  and  has  consumed  its  provi- 
sion, rc-opens  the  nettt,  incloses  a  second  cuterpiUar,  anil 
i^iain  shuts  the  mouth :  and  tliis  operation  it  repeats  un- 
til the  young  one  has  attained  its  full  growth*.  A  siiui- 
JUr  mode,  accortling  to  Itolander,  is  tbltowed  by  Ammo- 
phila  vulgaris  as  well  as  by  the  yellowish  wasp  ol' 
Fetmsylvania,  ilcscribed  by  Bartram  in  the  Philosophical 
Transactions^,  and  by  a  Sphex?  observed  by  Duhaniel' : 
both  of  which,  however,  instead  of  caterjiillurs,  supply 
their  larva:;  with  a  periodical  jirovision  of  living  flies. 

What  a  crowd  of  interesting  reflections  are  these  most 
ungular  lacts  calcidated  to  excite!  Witli  what  foresight 
mvsl  the  parent  insect  be  endowed,  tlius  to  be  aware  at 
what  period  her  eggs  will  be  hatched  into  grubs,  and  how 
long  the  provision  she  lias  laid  up  will  suffice  for  their 
sup]nrt !  What  nn  extent  of  judgement,  diiis  in  the 
midst  of  various  other  occuiiations  to  know  the  precise 
ilay  when  a  re[>etition  of  her  cares  will  be  required! 
AV'hat  an  accuiacy  of  memory,  to  recollect  wiUi  such 
precision  tlie  entrance  to  her  cell,  which  the  most  acute 
^j-e  could  not  discover ;  and  without  comjiass  or  direc- 
tion unerringly  to  fly  to  ir,  often  from  a  great  distance 
and  after  Oie  most  intricate  and  varied  wanderings!  If 
we  refer  the  whole  to  instinct,  and  to  instinct  doubtless  it 
must  in  the  main  if  not  wholly  be  rclerred,  our  admira- 
tion is  not  lessened.     Instinct,  when  simple  and  directed 


•  Bonnet,  ix.  3^8. 
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to  one  object,  is  less  astonishing ;  but  such  s  cxmpli- 
cation  of  instincts,  applied  to  actions  so  varied  and  dissi- 
milar, is  beyond  our  conception.  We  con  but  wonder 
and  adore! 

We  are  indebted  to  De  Geer  for  the  history  of  b  field- 
hug  (Cimex  grisctts),  a  species  foUnd  in  this  country,  which 
shows  mairks  of  affection  for  licr  young  sucli  as  I  trust  will 
lead  you,  notwithstanding  any  repugnant  association  that 
the  name  may  call  up,  to  search  upon  the  birch  tree, 
which  it  inhabits,  for  so  interesting  an  insect.  The  fiuiiily 
of  this  Reld-biig  consists  of  thirty  or  forty  young  ones, 
which  she  conducts  as  a  hen  does  her  cliickens.  She 
never  leaves  them ;  and  es  soon  as  she  Ijegins  to  move^  all 
the  tittle  ones  closely  Ibllow,  and  whenever  she  stops  as- 
semble in  a  cluster  round  her.  De  Geer  having  had  oc- 
casion to  cut  a  branch  of  birch  peo[^ed  with  one  of  those 
families,  the  mother  showed  every  sjmpton  of  excessive 
uneasiness.  In  other  circumstances  such  an  alarm  would 
have  caused  her  imnicdiatu  flight;  but  now  she  never 
sliretl  from  her  young,  but  kept  beating  her  wings  inces- 
santly witli  a  very  rapid  luntion,  evidently  for  the  purpose 
of  protecting  them  from  Uic  apprehended  danger".— As 
far  as  our  loiowledge  of  the  economy  of  litis  tribe  of  in- 
sects extends,  there  is  no  ottier  species  that  manifests  a 
similar  attachment  to  its  pr»^ny ;  but  such  may  proba- 
bly be  discovered  by  future  obser\ers. 

It  is  De  Geer  also  that  we  have  to  thank  for  a  series 
of  interesting  observadons  on  the  maternal  affection  ex- 
hibited by  the  common  earwig.     This  curious  insect  so 
unjustly  imduccd  by  a  vulgar  prejudice, — as  if  the  < 
•  De  O'ecr.  iii.  263. 
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tor  bwl  willed  lliatUie  insect  world  blioiild  combine  with- 
in it:>elf  examples  of  all  that  is  most  remark obk'  in  every 
other  (iepartjnent  of  nature, — still  more  nearly  approaches 
the  habits  of  the  hen  in  licr  core  of  her  family.  She 
absolutely  sits  upon  her  cjrgs  as  if  to  hatcli  lliem — a  fact 
which  Frisdi  at^jears  first  to  liave  nolicetl — and  guards 
them  with  tlie  greatest  care.  De  Cieer,  having  found  an 
earwig  thus  occupied,  removed  her  uito  a  box  where  was 
some  eartli,  and  scattered  die  eggs  in  all  directions.  She 
soon,  however,  collected  ihem  one  by  one  with  her  jaws 
into  a  hea|),  and  assiduously  sal  upon  them  as  before. 
The  young  ones,  wlilch  resemble  the  parent  except  in 
(ranting  elytra  and  wings,  and,  strange  to  say,  are  as  soon 
as  bom  larger  than  tlie  eggs  which  contained  them,  im- 
mediately upon  being  hatched  creep  like  a  brood  of 
chickens  under  the  belly  of  the  mother,  who  »ery  c^uielly 
suffers  them  to  push  between. her  feet,  and  will  often,  as 
JJe  Geer  found,  stt  over  tliem  in  diis  posture  for  some 
hours*.  Tbis  remarkable  fact  I  have  myself  witnessed, 
havijig  found  an  earwig  under  a  stone  which  I  accident- 
ally Hu-ned  over,  sitting  upon  a  cluster  of  young  ones  just 
BS  this  celebrated  naliiralist  lias  described. 

We  are  so  accustomed  to  associate  (lie  itieas  of  cruelty 
and  ferocity  with  the  n.ime  of  spider,  that  to  attribute  pa- 
rental affection  to  any  of  the  tribe  seems  at  first  view  al- 
most preposterous.  Who  indeed  could  suspect  that  ani- 
mals which  greedily  devour  their  own  spccica  whenever 
they  liave  opportunity,  should  be  susceptible  of  the 
finer  feelings  i*  Yet  such  is  the  fact.  There  is  a  spider 
C(»iunon  under  clods  of  earth  (j^caHfffSdccddijL.)  which 
■  '  Dc  Geer,  iil  5*8. 
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may  lit  oiitc  be  distiiiguibheti  by  a  while  globular  silken 
bag  about  tlie  size  of  a  jtea,  in  which  she  has  deposiuA 
her  eggs,  attached  to  the  extremity  of  her  body.  Never 
miser  clung  to  his  treasure  with  more  tenacious  soiidtnde 
than  tliis  spider  to  her  bag.  Though  apparently  a  cond* 
derable  uicumbrance,  she  carries  it  with  her  every  where. 
If  you  deprive  her  of  il,  she  makes  the  most  strenuous  ef- 
forts for  its  recovery ;  end  no  personal  danger  ran  force 
her  to  quit  the  precious  load.  Are  her  efforts  ineflec- 
tual?  A  stupefying  melancholy  seems  to  seize  her, 
and  when  deprived  of  Uiis  first  object  of  her  cares, 
existence  itself  appears  to  have  lost  its  charms.  If  she 
succeeds  in  regauiing  her  bag,  or  you  restore  it  to  her, 
her  actions  demonstrate  the  excess  of  her  joy.  She  eager- 
ly seizes  it,  and  with  the  utmost  agility  runs  ofTwith  it  to 
a  place  of  security.  Bonnet  put  this  wonderful  Attach- 
ment to  an  affecting  and  decisive  test.  He  threw  n  spi- 
der witli  her  bog  into  the  cavern  of  a  large  ant-lion,  a 
ferocious  inset:t  which  conceals  itself  at  the  bottom  of  a 
conical  hole  constinicted  in  the  sand  fur  the  purpose  of 
Cfttching  any  unfortunate  victim  that  may  chance  to  fall 
in.  The  spider  endeavoured  to  rim  awuy,  but  was  not 
sufficiently  active  to  prevent  the  ant-lion  from  seizing  her 
bag  of  eggs,  which  it  attempted  to  pull  under  the  sand. 
She  made  the  most  violent  eflbrts  to  deleat  the  iiim  of  her 
invisible  foe,  and  on  her  part  struggled  with  all  her  might 
The  gluten,  however,  which  fastened  her  bag,  at  length 
I  gave  way,  and  it  separated :  but  the  spider  instantly  re- 

gdtied  it  with  her  jaws,  and  redoubled  her  efforts  to  re- 
scue the  prize  from  her  opponent.  It  was  in  vain ;  ttie 
ant-lion  was  die  stronger  of  the  two,  and  in  f^ile  of  all 
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;Ies  dragged  the  object  ofconteslatton  under  the 
sand.  'ITie  unfortunate  mother  might  have  preserved 
her  own  life  from  tlie  enemy :  she  had  but  to  relinquish 
the  bag,  and  escape  out  of  the  pit.  But,  wonderful  ex- 
ample of  maternal  afleclion  !  she  preferred  allowing  her- 
self to  be  buried  alive  along  with  the  treasure  dearer  to 
her  than  her  existence ;  and  it  was  only  by  force  that  Bon- 
net at  length  with  drew  her  from  theune<]ual  conflict.  But 
the  bag  of  eggs  remained  with  tlie  assassin;  and  though 
he  pushed  her  repeatedly  with  a  twig  of  wood,  she  still 
persi»tted  in  continuing  on  the  spot.  Life  seemed  to  have 
'become  a  burthen  to  her,  and  oil  her  pleasures  to  have 
been  buried  in  the  grave  which  contained  the  germe  of 
her  progeny*!  The  attachment  of  this  aJTecUonale  mo- 
ther is  not  confined  to  her  eggs.  After  the  young  spiders 
Are  hatched,  they  make  their  way  out  uf  the  bag  by  an 
-orilicc,  which  she  is  careful  to  open  for  them,  and  with- 
out which  they  could  never  escape'' ;  and  then,  like  the 
young  ofthe  Surinam  toad  (fiawny/Z/Jfl),  they  attach  them- 
selves in  clusters  upon  her  back,  belly,  head,  and  even 
legs;  and  in  tliis  situation,  where  they  present  a  very  sin- 
gular apiiearaiice,  she  carries  tJiem  about  widi  her  and 
feeds  them  until  their  first  moult,  when  they  are  big 
enough  to  provide  their  own  subsistence.  I  have  more 
thau  once  been  gratified  by  alight  of  tliis  Interesting  spec- 
'■  tacle ;  and  when  I  nearly  touched  the  mother,  thus  cover- 
ed by  hundreds  of  her  progeny,  it  was  most  amusing  to 
■mee  llieni  all  leap  from  her  back  and  run  away  In  every 
direction. 

«      A  sijnilar  nttachnienl  to  their  eggs  and  young  is  mani- 
;  •  Bnniict,  ii,  435.  '■  Df  Gcer.  vii.  194. 
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fiftedJbfiMiiyolhar  qiecMsof  liietiiiisliibc^  liflinU^ 
'of flw  giMMirftJ^WMa  and  J?dhmaflpr>  WddL  .^NmrnStth' 
imbM,  L(CImM0IM^  Waldu)  WW  fbi^ 
her  nest  with  fifty  or  mOyjouDgopei^  when  imwifaliilg 
Bolhiiig  of  her  uaoal  timidity,  gootwtiiMtriy  JMAtpg*  - 
list  in  remaining  with  them,  thattodriYeher  awijitMftsi 
neceasary  to  cut  her  whoknest  in  pieccs*> 

I  most  nowccmductyoatoahasty  awnrey  of  thoee  ii 
sects  which  live  together  in  societies  and  fid>iicale  diiB 
ings  for  the  communityy  such  as  antSf  wasp9f  bee$t  hmMf 
i0«»^  and /cniM^^  whose  great  object(sometinieiBCQBri»Md 
indeed  with  thestoringopof  a  stock  of  winter  pranras 
far  themselTes)  is  the  nutrition  and  educatioa  of  thdr 
yoong.  Of  the  proceedings  of  many  of  these  insects  we 
know  comparatively  nothing.  There  are,  it  is'  BEd}^ 
some  himdreds  of  distinct  species  ofbeeswhidi  live  insi^ 
cietjesy  and  form  nests  of  a  different  and  peculiar  oonstnio- 
ticHU  The:consiitudon  of  these  sociedes  is  probably  as 
various  as  the  exterior  forms  c^ their  nests,  and  their.lMh 
bits  possibly  curious  in  the  highest  degree ;  yet  our  knovi^ 
ledge  is  almost  confined  to  the  economy  of  the  hive-bee 
and  of  some  species  of  humbl&>bees.  The  same  may  be 
said  of  wasps,  ants,  and  termites,  of  which,  though  these 
is  a  vast  variety  of  diflerent  kinds,  we  are  acquainted  with 
the  history  of  but  a  very  few.  You  will  not  therefore 
expect  more  than  a  sketch  of  the  most  interesting  traits 
of  affection  for  their  young,  manifested  by  the  common 
species  of  each  genus. 

One  circumstance  must  be  premised  witli  regard  to  the 

*  Do  G'ccr,  vii.  ?(J8. 
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II  oftlie  yoiuig  vi'  most  of  tliose  insects  whlcb  live 

truly  extraordinary,  and  without  parallel  in 

:r  department  of  nature:  namely,  that  this  office, 

^cept  under  particular  circumstances,  is  not  undertaken 

^y  the  female  wlucii  has  given  birth  to  lliem,  but  by  the 

Workers,  or  neuters  as  they  are  sometimes  called,  which, 

though  bound  to  the  offsprmg  of  the  common  mother  of 

^ue  society  by  no-other  than  fraternal  ties,  exiiibtt  towanIe> 

t^ein  all  the  marks  of  the  most  ardent  iiarental  affection, 

building  habitations  for  tJieir  use,  feeding  iliem  and  tend- 

"ig  them  with  incessant  sohcitiide,  and  willingly  sacriii- 

c»nj5  their  lives  in  defence  of  tlie  precious  charge.   Thus 

"*erility  itself  is  made  an  instrument  of  the  preservation 

^Wil  multiplication  of  species ;  and  females  too  fruitl'ul  to 

**lucate  all  their  young,  are  indulged  by  Providence  with 

•  privii^e  without  which  nine  tendis  of  their  progeny 

•nust  perish. 

The  most  determined  despiser  of  insects  and  their  coii- 
•^ms — he  who  never  deigned  to  open  his  eyes  lo  any 
"^'■l^ter  |»arl  of  their  economy — must  yet  have  observed, 
**^«n  in  spite  of  himself,  tlie  remarkable  attaclmient  which 
***e  inliabitants  of  a  disturbed  nest  of  aitis  manifest  Jo- 
^<hj^  certain  small  white  oblong  bodies  with  winch  it  ts 
**stial]y  storctl.  He  must  have  perceived  that  the  ants  are 
•■»uch  less  uitently  occupicti  with  providing  for  their  own 
**>Aty,  than  in  carrying  off  these  little  bodies  to  a  place  of 
*^ctitily.  To  effect  this  purpose  the  whole  community  is 
***  motion,  and  no  danger  can  divert  them  from  attempt- 
^>^  tt&  accomplishment.  An  observer  having  cut  an  aiit 
*rj  two,  the  poor  mutilated  animal  did  not  relax  m  its  af- 
Cjctionate  exertions.    With  lluil  hall'pf  the  body  to  which 
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the  head  remained  attached,  it  contrived  previously  toes- 
piringto  carry  off  ten  of  these  while  masses  into  ihe  iiiie- 
riorofthenest !  Yoit  wilt  readily  divine  that  these  atlrac-  > 
live  objects  are  the  young  of  the  ants  in  one  of  the  first  or  -^ 
hnperfect  stales.  They  are  in  Cut  not  the  eggs,  as  they  =»— j| 
vulgarly  calleti,  but  the  pupae,  which  the  working  ants  lenflll 
with  the  most  patient  assiduity.  But  I  niui-t  give  yoo  m^ 
mure  detailed  account  of  their  operations,  beginning  witl^H 
the  actual  eggs. 

These,  whiih  are  so  smidl  as  to  be  scarcely  viable  lc» 
the  nakeil  eye,  as  soon  iis  deposited  by  the  queen  ant,  wbo 
drops  them  at  random  iit  her  progress  through  the  nest, 
are  taken  charge  of  by  the  workers,  who  immediately  sea 
them  and  carry  them  in  their  mouths,  in  small  parceU, 
incessantly  turning  them  backwards  and  forwards  with 
their  tongue  for  the  purpose  of  moistening  them,  without 
which  they  would  come  to  notliing.  They  then  lay  tbcm 
in  heaps,  which  they  place  in  separate  apariments*,  and 
constantly  tend  imtil  hatched  into  lan'ie;  lre()uently  b 
the  course  of  the  day  removing  them  from  one  cjuarter  of 
the  nest  to  another,  as  they  reqiiii-e  a  warmer  or  cooler, 
a  moistcror  drier  atmosjihere;  and  at  intervals  broodii^ 
over  them  as  if  to  impart  u  genial  warmth ''.  Ex[ieTiiiieiib 
have  been  made  to  ascertain  whctlier  tliesc  assiduous 
nnrses  could  distinguish  their  eggs  if  intermixed  widi 
particles  of  salt  and  sugar,  which  to  an  ordinary*  observer 
they  very  much  resemble :  but  tlie  result  was  constantly  in 
favour  of  the  sagacity  of  tlic  ants.  They  invariably  se- 
lected the  eggs  from  whatever  materials  they  were  mixed 
with,  and  re-arranged  them  as  before'. 

•  Iliil^r.  G'l,  '•  De(i<-er,  ii.  \lm.  '  (lould.a?. 
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•  ^ew  and  more  severe  labours  succeed  tlie  biitli  or  the 
loiuig  gnibs  wliich  are  disclosed  from  ilie  eggs  after  a 
*«v  days.  The  working  aiits  are  dow  almost  widiout  re- 
Mssion  engaged  in  supplying  their  wants  and  Turwardinff 
te«ir  growtli.  Every  evening  an  hour  before  sunset  they 
C^ularly  remove  the  wlioie  brood,  as  well  iis  the  eggs  and 
hajia?,  which  in  on  old  nest  all  req\iirc  attention  at  tlie 
Vk«ne  lime,  to  cells  situated  lower  down  in  the  earth,  where 
■•cy  will  be  safe  from  tlie  cold ;  and  in  the  morning  they 
4b  constantly  remove  them  again  towards  tlie  surface  of 
fee  nesL  If,  however,  diere  is  a  prospect  of  cold  or  wet 
to^other,  the  provident  ants  forbear  on  that  day  transport- 
ing tJieir  young  from  the  inner  cells,  aware  that  their  ten- 
der frames  are  unable  to  withstand  an  inclement  sky.  What 
ii  particularly  worthy  of  notice  in  tliis  herculean  task,  the 
mats  constantly  regulate  tlieir  proceedings  by  the  sun,  re- 
■xtving  their  young  according  to  the  earlier  or  later 
rising  and  setting  of  that  luminary.  As  soon  as  his  first 
mys  begin  to  shine  on  tlie  exterior  of  the  nest,  the  ants 
that  are  at  tlie  top  go  below  in  great  haste  to  rouse  their 
companions,  whom  they  strike  with  their  antenna^  or, 
when  they  do  not  seem  to  comprehend  them,  drag  witli 
dteir  jaws  to  the  summit  till  a  swarm  of  busy  labourers 
Al  every  passage.  These  take  up  tlie  lana:  and  pu{»e, 
.which  they  hastily  transport  to  the  upper  part  of  tlieir  ha- 
iMtation,  where  tliey  leave  tliem  a  quarter  of  an  hour,  and 
dien  carry  them  into  apartments  where  they  are  shelter- 
ed from  the  sun's  direct  rays  ". 

Severe  as  this  constant  and  unremitted  daUy  labour 
:,  it  is  but  a  small  part  of  what  the  aftection  of  the 
'  Htiber,  7*. 
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working  ants  lead^i  them  readily  to  undertake.    The/tcd- 
ing  of  tlie  young  brood,  which  rests  solely  upon  tliem,  is 
«  more  serious  diarge-     The  nest  is  constantly  stOTed 
with  larva;  tlie  year  round,  during  all  which  tjme,  exce^ 
ill  winter  when  the  whole  society  is  torpid,  tliey  requirt 
feeding  several  (iines  u  diiy  with  a  visdil  halMigested 
fluid  tluLl  tlie  workers  disgorge  into  their  mouths,  wUch 
when  hungry  ihey  stietch  out  to  meet  tliose  of  their  nmrses. 
Add  to  which,  thnt  in  an  old  nest  there  are  generally  two 
distinct  broods  of  diSLrent  ages  requiring  sqiarate  atten- 
tion ;  and  tliat  the  observations  of  Huber  make  it  proba- 
ble that  nt  one  [>eriotl  they  require  a  more  substantial 
food  than  at  another.     It  is  true  that  the  youngest  brood 
at  first  want  but  little  nutriment :  but  stUl,  nlien  we  con- 
sider tliat  iticy  must  not  be  ncgtecled,  tliat  tlie  older  brood 
demand  incessant  supplies,  and  in  a  well  stocked  not 
amount  to  7  or  8000;    and  that  tJie  task  of  saiislying  aU 
tliese  cravings,  as  well  as  proviiling  for  tlieir  own  sulmt- 
ence,  falls  to  the  lot  of  the  working  ains,  we  are  almost 
ready  to  regard  thehuitheii  as  gieater  tluui  con  be  borne 
by  such  minute  agents  ;  and  we  shall  not  wonder  u  the 
incessant  activity  with  which  we  see  them  foraging  on 
every  side. 

Their  labour  does  not  end  here.  It  is  necessary  that 
the  larva;  should  be  kept  extremely  clean ;  and  for  Oiis 
purpose  tlie  ants  are  perpetually  passing  their  tongue  and 
mandibles  over  their  body,  rendering  tfiem  by  this  means 
perfectly  white'.  After  the  young  grubs  have  attained 
their  full  growth,  they  surround  themselves  with  a  silken 
cocoon  and  become  pupa?,  which,  food  excepted,  reqiun 
■  Hubcr,  78. 
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Bs  mucli  attention  as  in  the  larva  state.  Every  morning 
they  are  Iransjwrtet!  from  the  bottom  of  tlie  nest  to  the 
surtiice,  and  every  evening  returned  to  their  former  quar- 
ters. And  if,  as  is  often  die  case,  the  nest  be  tlirown  into 
ruins  by  tlie  unhicky  foot  ofn  passing  animal,  in  addition 
H>  all  these  daily  and  hourly  avocations,  is  superadded 
t)ie  immediate  necessity  of  collecting  tlie  pupse  from  tlie 
earth  with  wliicli  they  have  been  mixed,  and  of  restoring 
tlie  nest  to  its  pristine  slate*. 

Nothing  can  be  more  curious  tlian  the  view  of  tlie  in- 
leriorof  a  fully  peopled  ants'  nest  in  sinnmer.  In  one 
part  arc  stored  the  eggs ;  in  another  the  pupse  are  lieaped 
up  by  hundreds  in  spacious  apartments;  and  in  a  third 
we  see  tlie  laiiae  surrounded  by  the  workers,  some  of 
«hi(^  feed  them,  white  others  keep  guard,  stamling  erect 
upon  their  hind  legs  with  tlieir  abdomen  eleratetl  in  the 
,  position  (or  ejaculating  tlieir  acid,  than  which,  gunpow- 
der would  not  be  more  formidable  to  the  majority  of 
tbar  fijcs.  Some  again  arc  occupied  in  cleaning  llie 
alleys  from  obstructions  of  various  kinds;  and  others 
rest  in  perfect  repose  recruiting  their  strength  for  new 
labours. 

Contrary  to  what  is  obse^^'e<l  amongst  other  insects 
even  the  extrication  of  the  young  ants  from  the  silken  co- 
*  Tlie  Russian  sliepherds  ingeniously  nvail  tlifnisclves  at  the  nl- 
lachment  of&nu  to  their  young,  for  obtnining  with  little  trouble  kcol- 
lecUon  or  the  pupse,  which  they  eell  as  a,  ilaiiity  food  for  nightio- 
gilcs.  They  sralter  an  anta'  nest  upon  u  dry  plot  of  ground,  sur- 
rounded with  a  shsl low  trench  or  water,  and  place  on  one  side  of  it 
a  few  fir  branches.  Under  thoc  the  ants,  having  no  Other  alterna- 
tive, earefully  srvunge  aU  their  imps,  aaJ  in  an  hoiu-  or  two  tlie  shcp. 
Iierd  finds  a  large  heap  dean  and  ready  for  market.  Aoderson't  Sf- 
ereaiiont  in  AgriiuUnrc,^c.  iv.  158. 
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coon  whici)  incloses  them  is  imposed  upon  the  workers, 
who  aie  taught  by  some  sensation  to  us  incomprekaui* 
ble,  that  the  |>erfect  insect  is  now  ready  to  burst  from 
the  shroud,  but  too  weak  to  effect  its  purpose  imaided. 
When  tlie  workers  discover  that  tliis  period  has  arrived, 
s  great  bustle  prevails  in  tlieir  apartment.  Three  or 
four  mount  upon  one  cocoon,  and  with  their  mandibles 
begin  to  open  it  where  tlie  head  lies.  First  they  pull  off 
a  few  tlireads  to  render  the  place  thinner;  tlicy  then 
make  several  small  openings,  and  with  great  patience 
cut  the  threads  which  separate  them  one  by  one,  till  an 
orifice  is  formetl  sufhciently  large  for  extracting  the  pri- 
soner ;  which  o(>eration  ihcy  perform  with  tlie  utmost 
gentleness.  The  ant  is  sdll  enveloped  in  its  pellicle ;  ibis 
the  workers  also  pull  ofl',  carefully  disengaging  every 
member  from  its  case,  and  nicely  expanding  the  vmgi 
of  such  as  are  furnished  with  them.  After  thus  liberat- 
ing and  adei^'ards  feeding  the  new-bom  insects,  tbej' 
still  for  several  days  watch  and  follow  them  every  wherci 
teaching  them  to  unravel  the  patlis  and  winding  laby- 
rinths of  the  common  habitation*;  and  when  the  males 
and  females  at  lengtli  take  flight,  these  affectionate  step- 
mothers accompany  them,  mounting  with  them  lo  the 
summit  of  the  higliesL  herbs,  showing  the  most  lender 
solicitude  for  tlicm,  (some  even  endeavour  to  retain  them,^ 
feeding  them  for  the  last  time,  caressing  them ;  and  aC 
length,  when  they  rise  into  tlie  air  and  disappear,  seeir»— 
ing  to  linger  for  some  seconds  over  the  footsteps  of  tlies* 
favoured  beings,  of  whom  they  have  taken  such 
plary  care,  and  whom  they  will  never  behold  again  K 
•  Hul«r,  8.1.  »  Ibid.  93. 
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In  the  above  nccoiiiit,  exclusive  of  the  bare  Ikct  of  ihelr 

(ajing  the  eggs,  no  mention  is  made  of  the  female  ants, 

the  real  parents  of  the  republic.     You  are  not  from  this 

to  suppose  that  Uicy  never  feel  the  influence  of  this  di- 

rine  principle  of  love  for  their  offsprinjr.    When,  indeed, 

s  colony  is  established  and  peopled,  they  have  enough 

U>   do  to  furnish  it  with  eggs  to  produce  its  necessary 

*i«I^ply  of  future  females,  mnlcs  and  workers;  which,  ac- 

ci»»-«|ing  to  Gould,  are  laid  at  three  different  seasons'. 

f^ais  is  the  ordinary  duty  assigned  to  them  by  I'rovi- 

<le»-»ce.     Vet  at  tlie  first  formation  of  a  nest,  the  female 

^i^*^  tJie  kind  part,  and  performs  all  the  maternal  offices 

w*»  ich  I  have  just  described  as  peculiar  to  the  workers; 

mv<l1  it  is  only  when  these  become  sufficiendy  numerous 

W    *-elieve  her,  that  she  resigns  this  charge  and  devotes 

he irself  exclusively  to  oviposition  ". 

TTiere  is  one  circumstance  occurring  at  diis  period  of 
th^ir  history,  which  nUbrds  a  very  affecting  example  of 
"^^  self-denial  and  self-devotion  of  these  admirable  crea- 
•'*^es.  If  yon  have  paid  any  attention  to  what  is  going 
''**""wiird  ui  an  ant-hill,  you  will  have  obscn'edsi^me  larger 
'I'aii  the  rest,  which  at  first  sight  appear,  as  well  as  the 
'"''^rkers,  to  have  no  wings,  but  which  upon  a  closer  ex- 
*tninaiion  exhibit  a  small  portion  of  dieir  base,  or  the 
"M^lcets  in  which  they  were  inserted.  Ttiesc  arc  females 
''*at  ha\-e  cast  their  wings,  not  accidentally  but  by  a 
ro/iun/aryacL  When  an  ant  of  this  sex  first  emerges  from 
l^«  pupa,  she  is  adorned  with  two  pair  of  wings,  thi 
per  or  outer  pan-  being  lai^r  than  her  body 


■    p.X,.  '■    lIlliHT,  UU. 
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these,  when  a  virgin,  she  is  enabled  to  traverse  tJie  fields 
of  ether,  surrounded  by  myriads  of  the  other  sex,  who 
are  candidnles  for  her  fiivour.  But  when  once  connu- 
bial rights  are  celebrutetl  the  unhappy  husband  dies,  and 
the  widowed  bride  seeks  only  how  she  may  j)roTide  lur 
their  mutual  offspring.  Panting  no  more  to  join  the  clioir 
of  aerial  dancers,  her  only  thought  is  to  construct  a  sub- 
terranean abode  in  wliicli  she  may  deposit  and  attend 
to  her  eggs,  and  cherish  her  embryo  yoimg,  till,  having 
passed  through  their  various  changes,  they  arrive  at  their 
perfect  state,  and  she  can  devolve  upon  them  a  portion 
of  her  mnternal  cares.  Her  lunple  wings,  which  before 
were  her  chief  ornament  and  the  instnmients  of  her  plea- 
sure, are  now  an  incumbrance  wliicli  incommode  her  in 
the  fidfilment  of  the  great  duty  uppermost  in  her  mind; 
she  therefore,  without  a  moment's  hesitation,  plucks  ihea 
from  her  shoulders.  Might  we  not  tlien  address  females 
who  have  families,  in  words  like  those  of  Solomon,  "  Go 
to  the  ant,  ye  mothers,  consider  her  ways  and  be  wise  ?  " 

M.  P.  Huber  was  more  than  once  witness  to  this  pro- 
ceeding. He  saw  one  female  stretch  her  wings  with  i 
strong  effort  so  as  to  bring  them  before  her  head — she 
then  crossed  them  in  all  directions — next  she  reversed 
them  alternately  on  e.ich  side — at  last,  in  consequence  of 
some  violent  contortions,  tlic  four  wings  fell  at  the  saiK 
moment  in  his  presence.  Another,  in  addition  to  these 
motions,  used  her  legs  to  assist  in  tlie  work  ■. 

■  Hubcr,  109.— Gould  had  long  before  Huber  observed  thii  fe- 
male ant>  CMt  tlieir  wing»,  pp.  59,  S2,  Gi.  I  h«ve  frequenilt  (*■ 
lerved  ihera,  iometimes  mih  onlj  one  wing,  at  others  with  only  fcfr 
menu  pfihe  wingi;  and  again,  >i  other*  iheywere  w  compWrif 
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Tluis,  from  llie  very  moment  of  the  extrusion  of  the 
^SS  '**  ^^^  maturity  of  the  perfect  insect,  are  the  ants 
imrcmittingly  occupied  in  the  care  of  the  young  of  the 
society,  and  that  with  an  ardour  of  afTectionate  attach- 
ment  to  which,  when  its  intensity  and  duration  are  taken 
into  the  account,  we  may  fairly  sny  there  is  nothing  pa- 
rallel in  the  whole  animal  world".  Amongst  birds  and 
quadrupeds  we  have  instances  of  affection  as  strong  per- 
haps white  it  lasts,  but  how  mucli  shorter  the  period  dit- 
ring  which  it  is  exerted '.  In  a  month  or  two  tlie  young 
of  the  former  retjuire  no  fiirther  attention;  and  if  in  a 
state  of  nature  some  of  the  latter  give  suck  to  iJieir  off- 
spring for  a  longer  perioil,  it  b  on  their  parts  without 
eSbrt  or  labour;  and  in  both  cases  tlie  time  given  up  to 
their  young  forms  a  very  small  part  of  the  life  of  tlie  ani- 
mal. But  the  little  insects  in  question  not  only  spend  a 
greater  portion  of  time  in  the  education  of  their  progeny, 
but  devote  even  the  whole  of  their  existence^  from  their 
birth  to  their  death,  to  this  one  occupation  ! 

The  common  hive-bee  and  the  wasp  in  their  attention 
to  their  yonng  exhibit  the  same  general  features.  Both 
build  for  their  reception  hexfigonal  cells,  differing  in  size 
Recording  to  the  future  sex  of  the  included  grubs,  which 
as  soon  as  hatched  they  both  feed  and  assiduously  tend 
until  their  transformation  into  pupa.  There  are  pecu- 
liariUes,  however,  in  their  modes  of  procedui'c,  which  re- 
quire a  distinct  notice. 
The  economy  of  a  nest  of  wasps  differs  from  that  of 

puUed  oH;  that  it  coiild  not  be  known  Ihut  they  formerly  hud  them, 
only  l>y  ihe  sockets  in  which  they  were  inserted. 
'  Huber,93. 
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bees  ill  t'lat  ('■(:  t:gg'^  i^rc  laid  iiol  by  a  single  mother  or 
(jueeii,  but  liy  w^veral :  and  that  iJiese  moihers  take  the 
sume  care  as  the  workers  in  feeding  llie  young  grubs; 
iiidcetl  thnse  (irst  hatL-htnl  are  Ted  entirely  by  llie  lemale 
wltich  produced  tliem,  the  solitary  founder  of  the  colony. 
Tlie  sole  sur\'ivi>r  probably  of  a  last  year's  swarm  ofmany 
tliousaiids,  tJiis  female,  as  soon  as  revived  by  the  wamitb 
of  spring,  proceeds  to  construct  n  lew  cells,  and  deports 
in  them  tiie  eggs  of  working  wasps.  The  eggs  are  co- 
vered  with  a  gluti^n.  which  fixes  them  so  strongly  against 
the  sides  of  the  cells,  tJiat  it  is  not  easy  to  separate  them 
unbroken.  These  eggs  seem  to  require  care  &oni  the 
time  they  are  laid,  for  the  wasps  many  times  in  a  day 
put  their  heads  into  the  cells  which  contain  tlieni.  When 
they  are  hatched,  t(  is  amusing  to  witness  tJie  activity 
witli  which  tlic  female  rmis  from  cell  to  cell,  putting  ha 
bead  into  tliose  in  which  the  grubs  are  very  young,  while 
those  that  are  more  advanced  in  age  thrust  their  hendt 
out  of  their  cells,  and  by  little  movements  seem  to  be 
asking  for  tlieir  food.  As  soon  as  they  receive  their  pmv 
Hon,  tliey  draw  them  back  and  remain  ijuiet.  These  she 
feeds  until  they  become  pupie;  and  within  twelve  boUTE 
after  being  excluded  in  their  perfect  state,  they  eagwlj 
set  to  work  in  constructing  fresh  cells,  and  in  lightening 
tlie  burthen  of  their  parent  by  assisting  her  in  feeding 
tlie  grubs  of  other  workers  and  females  which  are  by  tbi* 
time  bom.  In  a  few  weeks  the  society  wiU  have  received 
an  accession  of  several  hundred  workers  and  manyfemal^ 
which  without  distinction  apply  tliemselves  to  provide 
food  for  the  glowing  grubs,  now  liecume  exceedingly  nw 
nieroii'..      Will.  Ihi-  i.bjoct  iji  view,  us  they  collect  Ii«i'! 
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or  no  honey  from  flowers,  they  are  conslantly  engaged 
ill  predatory  expeditions.  One  pnrly  will  attiick  a  hive 
of  bees,  a  grocer's  sugar  hc^head,  or  other  saccharine 
repository;  or,  if  these  fail,  the  juice  of  a  ripe  peach  or 
pear.  Yon  will  be  less  iiidigiiant  than  formerly  at  Uiese 
audacious  robbers  now  you  know  tliat  self  is  little  con- 
sidered in  their  attacks,  and  that  your  ravaged  fruit  has 
supplied  an  exquisite  banquet  to  the  most  tender  grubs 
of  the  nest,  into  whose  extended  mouths  the  successful 
marauders,  running  with  nstonisliinga^lity  from  one  cell 
to  anothei',  disgorge  successively  a.  small  portion  of  their 
booty  in  the  same  way  that  n  bird  supplies  her  yotuig*. 
Another  party  is  charged  with  providing  more  subslan- 
tial  aliment  for  the  grubs  of  niaturer  growtli.  These  wage 
war  upon  bees,  flies,  and  even  the  meat  of  a  butcher's 
stall,  and  joyfully  return  to  the  nest  laden  with  the  well- 
filled  bodies  of  ihc  former,  or  pieces  of  die  latter  as 
large  as  lliey  can  carry.  This  solid  food  tliey  distribute 
in  like  manner  to  the  larger  gru!>s,  whicli  may  be  seen 
eagerly  protruding  llieir  heads  out  of  the  cells  to  receive 
the  welcome  meaL  As  wasps  lay  up  no  store  of  food, 
these  exertions  are  the  task  of  every  day  during  tlie  sum- 
mer, fresh  broods  of  grubs  constantly  .succeeding  to  those 
which  have  become  pujiu;  or  perfect  insects ;  and  in  au- 
tumn, when  the  colony  is  augmented  to  20  or  30,000, 
and  the  grubs  in  proportion,  the  scene  of  bustle  which 
it  pi-esents  may  be  readily  conceived. 
I  Though  such  is  the  love  of  wa.sps  for  their  young,  lliat 

I      if  their  neat  be  broken  almost  entirely  in  pieces  they  will 

^^^L*  S«\Villi.slili,vmRfli.  H'^l.  f(»,  ■351.  ana  Ream 
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not  abandon  it*,  yet  when  the  cold  weatlier  iqiproaches, 
a  melancholy  change  ensues,  followed  by  a  cruel  cat&- 
strophe,  which  at  first  you  will  be  apt  to  r^ard  as  ill 
comporting  with  tlii^  affi^ctionate  character.  As  soon  u 
the  first  sharp  frost  of  October  has  been  felt,  the  exterior 
of  a  wadp's  nest  becomes  a  perfect  scene  of  horror.  The 
old  wasps  drag  out  of  tlie  cells  all  the  grubs  and  unre* 
lentingly  destroy  them,  strewing  their  dead  carcases 
around  ihedooroftheir  now  desolate  habitation.  "\pV'hat 
monsters  of  cruelty !"  I  hear  you  exclaim,  "  what  ile- 
tesuble  barbarians  I "  But  be  not  too  hasty.  When  you 
liave  cooUy  considered  the  circumstances  of  the  case,  you 
will  view  this  seemingly  cruel  sacrifice  in  a  different  light. 
Tlie  old  wasps  have  no  stock  of  provisions :  the  benumb* 
ing  hand  of  whiter  is  about  to  incapacitate  them  from  ex> 
crtion;  while  the  season  itselfafTords  no  suj^y.  What 
resource  llien  is  left  ?  Their  young  must  linger  oo  > 
sliort  period,  suffering  all  the  agonies  of  hunger,  and  U 
length  expire.  Tliey  have  it  In  ibeir  power  at  least  to 
shorten  tlie  term  of  this  misery — to  cut  off  its  bitterest 
moments.  A  sudden  deatli  by  their  own  hands  is  com- 
paratively a  merciful  stroke.  This  is  the  only  altenu- 
ti^'e ;  nnd  thus,  in  &ct,  thi^  apparent  ferocity  is  the  last 
effort  of  tender  affection,  active  even  to  the  end  oflife- 
I  do  not  mean  to  say  that  tlii^  train  of  reasonuigactuallT 
passes  through  tlie  mind  of  the  wasps.  It  is  more  cor- 
rect to  regard  it  as  having  actuated  the  benevolent  Au- 
thor of  tiie  instuict  so  singularly,  and  without  douht  so 
wisely,  excited,     Were  a  nest  of  wasps  to  survive  tw 

•  KMii!n,ri.  174. 
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winter,  they  would  increase  so  rapidly,  that  not  only 
would  all  the  bees,  flies,  and  other  animals  on  which  they 
prey,  be  extirpated,  but  man  himself  find  them  a  grievous 
pest.  It  is  necessary,  therefore,  tliat  tlie  great  mass  should 
annually  perish ;  but  that  they  m.ay  suffer  as  little  as  pos- 
sible, the  Creator,  mindful  ofthe  happiness  of  the  siuallest 
of  his- creatures,  has  endowed  a  part  of  the  society,  at  the 
destined  time,  with  the  wonderful  instinct  which,  pre- 
viously to  their  own  deatli,  makes  lliem  the  executioners 
ofthe  rest- 
Wasps  in  the  construction  of  their  nests  have  solely 
in  view  the  accommodation  of  their  young  ones ;  and  to 
these  their  cells  are  exclusively  devoted.  Bees,  on  the 
contrary,  (I  am  sjieakiug  of  the  common  hive-bee,)  ^>- 
propriate  a  considerable  number  of  their  cells  to  the  re- 
ception of  honey  intended  for  the  use  of  the  societj-.  Yet 
the  education  ofthe  yoimg  brood  is  llieir  chief  object, 
and  to  this  tliey  constantly  sacrifice  all  |M:rsonal  and  sel- 
fish considerations.  In  a  new  swaim  tlie  first  care  is  to 
build  a  series  of  cells  to  serve  as  cradles;  anti  little  or 
no  honey  is  collected  until  an  ample  store  of  bcc-bread, 
aa  it  is  called,  ha.s  l>een  laid  up  for  their  food.  This  bee- 
bread  is  composed  of  the  pollen  of  flowers,  which  the 
workers  are  incessantly  employed  in  gatliering,  flying 
fixwn  flower  to  flower,  brushing  from  the  stamens  their 
yellow  treasure,  and  collecting  it  in  the  little  baskets  with 
which  their  hind  logs  are  so  admirably  provided ;  then 
tiastening  to  the  hive,  and  having  dejKisitcd  their  booty, 
f^tuming  for  a  new  load.  The  p^o^■ision  thus  furnished 
by  one  set  of  labourers  is  carefiilly  stored  up  by  another, 
tintii  ihc  eggs  which  tJie  (jiieen-lxe  has  laid,  and  which 
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adhering  by  a  glutinous  covering  she  plai-es  nearly  np- 
right  ill  the  bottom  of  tlie  cell,  are  hatched.  With  tlii& 
bee-bresd  after  it  has  undergone  a  conversion  into  a  sort 
of  whitish  jelly  by  being  received  into  the  bee's  iitomaci), 
where  it  in  probably  mixed  with  honey"  and  regur^tated, 
the  young  biood  immediately  upoti  their  exclusion,  and  i 
until  tlieir  change  into  nymphs,  are  diligently  fed  by 
other  bees,  which  anxiously  attend  upon  tliem  and  seve- 
ral times  a  day  afford  a  fresli  supply.  Different  bees  are 
seen  successively  to  introducii  tiieir  heads  into  llie  cells 
containing  them,  and  after  remaining  in  that  position 
some  moments,  during  which  tliey  replace  the  expended 
provision,  pass  on  to  those  iii  tlie  neighbourhood.  Others 
often  immediately  succeed,  and  ui  like  inamier  put  in 
their  heads  as  if  to  see  that  die  young  ones  have  everr 
thing  necessary ;  whicl)  being  ascertained  by  a  glance^ 
they  immediiktcly  proceed,  and  slop  only  when  tliey  find 
a  cell  almo»t  exhausted  of  food,  'i'liat  tlie  office  of  ihcsc 
pur^-eyors  is  no  very  simple  affair  will  be  ndmittetl,  when 
it  is  understfKKl  that  tiic  food  of  uli  the  grubs  is  not  tbe 
Htme,  but  diat  it  vnries  acconting  to  tlieir  age,  bdog  ii^ 
sipid  when  they  art-  young,  and,  whui  iluy  Imve  newly 
attained  mulurity,  more  sugary  and  somewliat  acid.  The 
larvm  tlestined  for  (jiieen-liees,  too,  retpiir^  a  Ibod  ftho— 
gethcr  different  from  that  appropriated  lo  those  of  drones  f 
and  workers.  It  may  be  recognised  by  its  sharp  sntS  t 
pungeait  taste.  ' 

So  accurately  is  the  supply  of  food  proportioned  tt^ 

'  It  is  nut  untikcJy  rliat  it  may  undergo  some  other  nttcratitxT  'fwm  i| 
%he  bee's  5toinnch,  wliicli  may  possibtv  srrj'ctc  »onir  iirtulinr  iut»—  ' 
nant-p,  M  John  I  Uinu-r  cliwcivi-red  thnl  the  iTop  nf  the  [iiKi-un  iIop*. 
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IJie  wanis  of  Uie  larvte,  that  wlien  they  have  atlained 
Aeir  fiill  growtli  and  are  ready  lo  become  nymphs,  not 
an  Atom  is  led  unconstuned.  At  lliis  period,  intuitively 
Ano-wn  to  their  assiduous  foster-parents,  they  tei-ininat« 
tlieir  cares  by  sealing  up  each  cell  with  a  lid  of  wax, 
convex  in  those  coiitaiiiiiig  tlie  larvue  of  di-ones,  and  nearly 
Aal.  ill  tJiose  containing  tlic  larva;  of  workers,  beneath 
wlii<;h  ilie  inclosed  tenants  spin  in  security  their  cocoon. 
— I  SI  all  Uie»e  labours  iieitlier  the  queen  nor  tlic  drones 
lalc^  the  slightest  share.  They  fall  exclusively  upon  the 
<r»x~Icers,  who,  constantly  called  upon  to  tend  Iresh  broods^ 
»s  Vjiose  brought  to  maturity  are  dis-poaed  oli  devote 
iieaxriy  tlie  whole  of  tlieir  existence  to  these  maternal  ot- 

-^■JuiubU-bcfs',  which  in  respect  of  their  general  )>olicy 
inixst,  when  compared  willi  bees  and  wasps,  be  regjirdcd 
^  Pude  and  untutored  villagers,  exhibit  nevertheless  marks 
*>>  a^flection  to  their  yoting  quite  as  strong  as  their  more 
P»lislie<i  neighbours.  The  fenmles,  like  tliose  of  wasps, 
lalte  a  considerable  share  in  tlieir  education.  When  one 
ff  tiieni  has  with  great  labour  constructed  a  commodious 
*»3cen  cell,  she  next  furnishes  it  with  a  stoif  of  jxillea 
'"oislcued  witli  honey;  and  then  having  dejwsited  six  or 
***"en  e^s,  carefully  closes  the  orifice  and  minutest  in- 
^^''stices  with  wax.  But  tins  is  not  the  whole  of  her  task. 
^y  a  strange  instinct,  which,  however,  may  be  necessary 
I   ^  Icecp  tlie  population  within  due  bounds,  tlie  workers. 


_  .^  _''  Dr.  Johnion  wa^  ignomnt  of  the  ei.vnmtog}'  of  tlib  word.    It  ii 
■  ^PMly  ilcriveil  rrom  llie  Gprman  IJunimel  or  Hwtmri  Bine,  n  Ii: 
\  l^4Hbl]r  pvm  ii  from  it*  wiind.     Our  Kiiglisli  nanie  would  be  m 
I    *'StiUirunt  were  it  nlltrcd  'u  tlumfiwgJirr  or  Bmrming-lH 
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while  she  is  occupied  la  laying  her  eggs,  endeavour  to 
seize  iheni  from  her,  and,  if  they  succeed,  greedily  devoai 
them.     To  prevent  this  violence,  her  utmost  activity  i^ 
scarcely  adequate ;  and  it  is  only  after  she  has  again  and 
again  beat  off  the  miuderous  intruders  and  pursued  thai*. 
to  the  furtliest  verge  of  the  nest,  that  she  succeeds  in  her  i 
operation.     When  finbhed,  she  is  still  under  the  neces— , 
sity  of  closely  guarding  tlie  cell,  which  tlie  gluttonou.^ 
workers  would  otherwise  tear  open,  and  devour  the  t^s^ 
This  duty  she  performs  for  six  or  eight  hours  with  th^ 
vigilance  of  an  Argus,  at  the  end  of  which  time  they  los^ 
their  taste  for  this  food,  and  will  not  touch  it  even  nbec^ 
presented  to  tliem.     Here  the   labours  of  the  motheflr> 
cease,  nnti  are  succeeded  by  tliose  of  the  workers.  The^se  | 
know  the  precise  hour  when  llie  grubs  have  consumed 
their  stuck  of  food,  and  from  tliat  lime  to  their  maturity 
regularly  feed  them  with  either  honey  o^  pollen,  intn>- 
duced  in  their  proboscis  through  a  small  hole  in  the  co- 
ver of  the  cell  opened  for  the  occasion  and  tlien  care- 
fully closed. 

They  are  equally  assiduous  in  another  operaticHi.  A> 
the  grubs  increase  in  size  tlie  cell  which  contained  (hen 
becomes  too  small,  and  in  Uidr  exertions  to  be  moretl 
ease  they  split  its  thin  sides.  To  fill  up  these  breacbtf 
as  fiist  as  they  occur  with  a  patch  of  wax,  is  the  office  of 
the  workers,  wlio  are  constantly  on  the  watch  to  disooref 
when  tlieir  services  are  wanted ;  and  thus  the  cells  ixAj 
increase  in  size,  in  a  way  which  to  an  observer  ignonnt 
of  the  process  seems  very  exlraordinarj'. 

The  last  duly  of  these  affectionate  fosler-pareols  it  to 
HSiist  ihe  younfj  bees  in  rutlrng  open  the  CKCoons  »Iiirli 
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nclosed  them  in  the  state  oipitpie.  A  previous  la- 
lowever  must  not  be  omitted.  The  workers  adopt 
r  measures  widi  the  hive-bee  for  maintiuning  the 
;  pupte  concealed  in  these  cocoons  in  a  genial  tem- 
ire.  In  cold  weather  and  at  niglit  they  gel  upon 
and  impart  die  necessary  warmth  by  brooding  over 
in  clusters.  Connected  with  tliis  part  of  tlieir 
nic  economy,  M.  F.  Huber,  a  worthy  scion  of  a 
■ated  slock,  and  an  inlieritor  of  die  science  and  me- 
fthe  great  Huber  as  well  as  of  his  name,  in  hisex- 
t  paper  on  diese  insects  in  the  sixth  volume  of  the 
■an  Transactions,  from  which  most  of  these  facts  are 
I,  relates  a  singularly  curious  anecdote, 
the  course  of  his  uigcnious  and  niunerous  experi- 
t,  M.  Huber  put  under  a  bell-glass  about  a  dozen 
ile-bces  without  any  store  of  wax,  jdong  with  a  comb 
3Ut  ten  silken  cocoons  so  unequal  in  height  that  it 
[npossible  the  mass  should  stand  firmly.  Its  im- 
iness  disquiete<l  the  humble-bees  extremely.  Their 
ion  for  Uieir  yoimg  led  thL'm  to  moimt  upon  the  co- 
i  for  the  sake  of  imparting  warmth  to  die  inclosed 
ones,  but  in  attempting  this  the  comb  tottered  so 
itly  that  the  scheme  was  almost  impracticable.  To 
\y  this  inconvenience,  and  to  make  die  comb  steady, 
hod  recourse  to  a  most  ingenious  expedient  Two 
iTee  bees  got  upon  the  corah,  stretched  themselves 
its  edge,  and  with  iheir  heads  downwards  ^xed 
fore  feet  on  tht-  table  upon  which  it  stood,  whilst 
Uieir  liind  feet  they  kept  it  from  falling.  In  tliis 
rained  mid  painful  posture,  fresh  bees  ri;lieving  their 
adt's  when  weary,  did  these  affccLionale  HtUe  insects 
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support  the  comb  for  nearly  three  days !  At  the  end 
of  Uiis  period  they  liad  prepared  a  sufficiency  of  «u 
with  which  they  built  pillan  that  kept  it  in  a  firm  poii- 
tion :  but  by  some  accident  afterwards  these  got  dis- 
placed, wlicn  they  hod  agwn  recourse  to  tiieir  fbnnei 
manceuvre  for  supplying  their  place,  and  this  operation 
they  perseveringly  continued  until  KL  Huber,  pityiag 
their  hard  cace,  relieved  them  by  fixing  the  object  of 
tlieir  attention  firmly  on  the  table'. 

It  is  im|wssible  not  lo  l)e  struck  widi  the  reflection 
lliat  lilts  most  singular  liict  is  Inexplicable  on  the  suppo- 
sition that  insects  are  impelled  to  their  operations  b;  i 
blind  instinct  alone.  How  could  mere  macliines  htn 
tlius  provided  for  n  esse  which  in  a  state  of  nature  has 
probably  never  occurred  to  ten  nests  of  humble-bea 
since  tiie  creation  ?  It'  in  this  instance  these  tittle  oni- 
mills  were  not  guided  by  a  process  of  reasoning,  wlut 
is  the  distinction  lietween  reason  and  instinct  i*  Ho* 
could  die  most  profoimd  architect  have  i>elter  Adaplv! 
Uie  means  to  the  end — how  more  dexterously  shored  Up 
a  tottering  edifice,  until  his  beams  and  liis  pr<^  were  id 
readiness .'' 

"With  respect  to  tlie  operations  of  tlie  termites  in  xva- 
ing  their  young  I  have  not  much  to  obsene.  AH  ll'"' 
b  known  is,  that  Uiey  build  commodious  cells  lor  their 
reception,  into  which  the  eggs  of  the  queen  are  conveyed 
by  the  workers  as  soon  as  laid,  and  wliere  when  liaidieil 
they  are  assiduously  ft^d  by  iliem  until  tliey  are  able  to 
provide  for  themselves. 
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In  concluding  this  subject,  it  may  not  be  supei-fluous 
O  advert  to  an  objection  whicli  is  sometimes  thrown  out 
igwnsl  regarding  with  any  particular  sympathy  tlie  af- 
ection  of  the  lower  animals  to  tlieir  young,  on  the  gromid 
hat  this  feeling  is  in  diem  tJie  result  of  corpoioal  sen- 
atioii  oidy,  and  wholly  different  from  that  love  which 
itnnan  parents  feel  foi-  their  offspring.  It  is  true  tliat 
he  latter  involves  moral  considerations  which  cannot 
nve  place  in  the  brute  creation;  but  it  would  ptiz/le 
Mch  objectors  to  explain  in  what  res)iect  the  affection 
fhicli  a  modier  feels  lor  her  new-bom  in&nt  tlie  mo- 
Bent  it  has  seen  the  light,  diiTers  from  that  of  an  insect 
or  its  progeny.  Tlie  affection  of  both  is  purely  physi- 
•■1,  and  in  each  case  springs  from  scnsnticns  interu'oven 
y  the  Creator  in  the  constitution  of  his  ci-eatures.  If 
Be  parental  love  of  the  former  is  wordiy  of  our  tender- 
M  sympathies,  that  of  the  latter  cannot  be  iindescn'ing 
Wtacne  portion  of  similar  feeling. 

J  am,  &c. 
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ON  THE  FOOD  OF  INSECTS. 

Insects  like  otlier  animals  <li-aw  ^eirfood  from  th< 
vegetable  and  animal  kingdoms ;  but  a  very  slight  surtej 
will  suffice  to  show  that  they  enjoy  a  range  over  fi*' 
more  extensive  ten-itories. 

To  begin  with  the  vegetable  kingdom. — OF  ihi*  tssI 
field  the  larger  animals  are  confined  to  a  comparatively 
small  portion.     Of  the  thousands  of  plants  which  clotbe 
the  face  of  the  eartli,  when  we  have  separated  the  grssse* 
and  a  trifling  number  of  herbs  and  shrubs,  the  rest  are 
disgusting  to  them,  If  not  absolute  poisons.     Bui  bov 
infinitely  more  plenteous  is  tlie  feast  to  which  Flora  in- 
vites the  insect  tribes  !     From  the  gigantic  banyan  wliiA 
covers  acres  with  its  shade,  to  tlie  tiny  fungus  scartrl; 
visible  to  tlie  naked  eye,  the  vegetable  creation  is  oot 
vast  banquet  at  which  her  insect  guests  sit  down.     F^ 
haps  not  a  single  plant  exists  which  does  not  aftrdi 
deUcious  food  to  some  insect,  not  excluding  eveii  tliiK 
most  nauseous  and  poisonous  to  other  animals — the  acriJ 
euphorbias,  and  tlie  lurid  henbane  and  nightshade.    Sa 
is  it  a  presumptuous  supposition  that  a  considerable  pro- 
portion of  these  vegetables  were  created  expressly  Iw 
their  enteilainment  and  siippcul.     The  comiiwHi  DHt!< 
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little  use  either  tu  inaiikintl  or  tlic  Wgor  uniumls, 
bul  you  will  not  doubt  its  importance  to  the  class  of  in- 
sects, when  told  tliat  at  least  tliirty  distinct  sjKcies  feed 
upon  it.  But  tliis  is  not  alL  Tlie  larger  herbivorous 
animals  arc  confined  to  a  foliaceous  or  farinaceous  diet. 
They  con  subsist  on  no  other  pwrt  of  »  plant  tliaii  iu 
leaves  and  seeds,  either  in  a  recent  or  dried  state,  witlt 
the  addition  sometijnes  of  the  tender  twigs  or  bark. 
Not  so  the  insect  race ;  to  different  tribes  of  which  evei^ 
part  of  a  plant  supplies  .-ippropriate  food.  Some  attack 
Its  roots;  others  select  the  triuik  and  branches;  a  third 
class  feed  upon  the  leaves:  a  fourth  with  yet  more  deli- 
cate appetite  prefer  the  flowers;  and  a  fifth  tlie  iruit  or 
seeds.  Even  still  finther  selection  takes  place.  Of  tliosc 
whicli  feed  upon  the  roots,  stem,  and  branches,  of  vege- 
tables, some  larvie  eat  only  the  bark  {Spii/u:  apiformis, 
&C,),  others  tlie  alburnum  {Tortrix  fVteberana),  others 
the  exuding  resinous  or  other  excretions  ( Tinea  Itesi- 
fuUaX  a  third  class  the  pitli  [Noclua  Ochraccago,  Lcp. 
Brit,),  and  a  fourth  penetrate  into  the  heart  of  the  solid 
*Ood  f^Cerambyccs).  Of  those  which  prefer  the  leaves, 
some  taste  nothing  but  tlie  sap  winch  fills  their  veins 
[^hides  in  all  tlieir  states),  others  eat  only  the  paren- 
chynia,  never  touching  the  cuticle  (subcutaneous  Tine^\ 
Whers  only  the  lower  surface  of  the  leaf  (many  Tortriccs), 
"■hile  a  fourth  description  devour  the  whole  substance  of 
the  leaf  (most  Lepidople?-a),  And  of  the  flower-feeders, 
''hilc  some  eat  the  very  jietals  {Noctva  Verbasci,  Linana, 
^C),  others  in  llieir  perfect  state  select  the  pollen  which 
sweUs  the  anthers  (bees,  Leptnrcr,  and  Mordellee),  and  a 
*till  larger  class   of  tliese  the   honey  secreted   in   the 
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nectaries  (most  of  tlie  Lfpiihplfiaf  Hi/menoplera,  anil 
Diplera). 

Nor  are  insects  confined  to  ve^tables  in  tlieir  receM 
or  uiimtiniifiictiired  state.  A  beam  of  oak  when  it  has 
supported  tlic  roof  of  n  castle  five  liundred  years,  is  as 
much  to  lite  taste  of  some,  {A»ol>ia,)  as  the  same  tr«e 
was  in  its  growing  state  to  that  of  otliers ;  nnoUier  das 
{Plini)  would  sooner  feast  on  tlie  herbarium  of  Brunfel- 
aius,  than  on  tlte  greenest  lierbs  tliat  grow :  and  a  third 
( Tinea,  Termites),  to  whom 

Areadtsli  of  lea. 

And  a  kingdom  br«>d  anil  butler," 

would  prefer  the  geographical  treasures  of  Saxtoo  or 
Speed,  in  spite  of  their  ink  and  alum,  to  die  freshest  rind 
of  the  flax  planL — The  lar^'a  of  a  little  fly  {Musca  ceUa- 
ris  ?  L.  Oinopota  ceiiaris,  Kirby),  whose  economy,  is  I 
can  witness  from  my  own  observations,  is  aiimirably  de- 
scribed by  Mciitzelius ',  disdains  to  feed  on  any  thing  but 
wine  or  beer,  which  like  Boniface  in  the  play  it  may  \x 
said  botlt  to  eat  and  drink,  tliough,  uidike  its  tupLOg 
counterpart,  indifferent  to  tlie  age  of  its  titjuor,  nbidi 
whether  sweet  or  sour  is  equally  acceptable. 

A  diversity  of  food  almost  as  great  may  be  boasted  bj 
the  insects  which  feed  on  animal  substances.  Some 
(flesh-flies,  carrion-becUes,  &c.)  devour  dead  tarcass 
only,  which  tliey  will  not  touch  until  imbued  with  ibe 
harU  gout  of  putridity.  Otiiers,  like  Mr.  Briice's  Abjr* 
preferring  their  meat  before  it  has  passed  throug* 
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the  liaiiiU  ot"  the  butclier,  select  it  IVoiii  living  victims, 
and  may  with  justice  pride  themselves  upon  the  peculiar 
fresliness  of  tlieir  diet.  Of  these  last,  dillerent  tribes 
follow  different  procedures.  The  Ichneumons  devour 
tJie  flesh  of  the  insects  into  which  they  have  insinuated 
tliemselves.  Some  of  the  CEslri,  6xed  in  a  spacious 
apartment  beneath  the  skin  of  on  ox  or  deer,  regale 
tliemselves  on  a  purulent  secretion  with  which  they  are 
surrounded.  Others  of  the  same  tribe,  partial  to  a  higher 
temperature,  attach  themselves  to  the  interior  of  the  sto- 
mach of  a  horse,  and  in  a  biitli  of  chyme  of  102  degrees 
of  Fahrenheit  revel  on  its  jiiites.  The  various  species 
of  horse-flies  ( Tabanm  und  Stomojcys,  F.)  dart  tlieir  sliorp 
lancets  into  the  veins  of  quadru)}eds,  and  satiate  them- 
selves in  living  streams;  while  the  gnat,  the  flea,  die  bug, 
and  the  louse,  plunge  tlieir  proboscis  even  into  diose  of 
us  lords  of  die  creation,  and  banquet  on  "the  ruddy 
drops  which  wann  our  Iiearts."  Some  make  tlieir  re- 
past upon  birds  only,  ns  the  fly  of  the  swallow,  and  odier 
Omilhomj/iie,  Latr.,  and  the  bird-lonse  {yii-mus,  Merm.); 
insects  tiearly  allied,  though  one  is  dipterous  and  the 
nther  ^terous.  And  a  most  singular  animal  belon^ng 
to  the  latter  tribe  [Ni/cferibia  fcspcyliUonis,  Latr.)  re- 
venges upon  the  bat  its  ravages  of  the  insect  world". 
Another  numerous  class  kill  their  prey  outright,  either 
devouring  its  solid  parts,  as  the  Carabidie,  Stapkyli- 
nida,  &c.,  or  imbibing  its  juices  only,  as  the  in^nite 
hordes  of  the  lield-bug  trilxt.  And  die  larvan  of  the  gnat, 
StTDtyomys,  and  other  Hies  aquatic  in  that  state,  the  le- 
Tiathans  of  the  world  of  animalcules,  swallow  whole  hosts 
»  .Liiii:  Trmti.  li.  1 1.  L  .1./,  S— 7.  i 
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or  these  Rkiiiute  iiihabitaats  of  pools  and  ponds  at  a  gulp, 
causing  with  their  oral  apparatus  a  ronex  in  the  water, 
down  which  m^Tiads  of  victims  are  incessantly  faurrted 
into  their  destructive  maw. 

But  not  only  animals  tliemselves,  almost  every  anunal 
substance  that  can  be  named  is  the  appropriate  ftmd  of 
some  insect  Multitudes  lind  a  delicious  nutriment  in 
excrements  of  various  kinds.  Matters  apparendy  so  in- 
digestible as  hair,  wool,  and  leather,  are  tlie  sole  food  of 
many  moths  in  die  larvn  slate  {Tinea  tapclsrlla,  peliio- 
neUa,  $ic.].  Even  feathers  are  not  rejected  by  others ; 
and  the  grub  of  a  beetle  {Bijrrkus  Mus/Porum,  L.},  with 
powers  of  stomach  which  the  dyspeptic  sa£ferer  may 
envy,  will  live  luxuriously  upon  horn  *. 

For  die  most  part,  insects  feeding  upon  animal  sab- 
stances  will  not  touch  vegetables,  and  vice  vcisd.  You  must 
not  however  taJic  the  rule  without  exceptions.  Many 
caterpillars  (as  those  of  Nocltta  fUrasoy  Delphtnii,  &c.), 
though  plants  are  their  pro[>er  food,  will  occasionally 
devour  other  caterpillars,  and  sometimes  ei,-en  their  own 
species.  Tbe  large  green  grass-hopper  {Ijoatsta  viridis' 
tijoa,  F.),  and  probably  others  of  the  order,  will  eat 
smaller  insects  as  well  as  its  usual  vegetable  food^;  so 
also  will  the  larvae  of  many  Phryganea.  Teritkredo  mar- 
giiiella,  F.,  as  I  was  lost  summer  amused  by  witnessing, 
like  many  Scalophagte,  sips  the  nectar  of  umbelliferous 
plants  only  till  a  fly  comes  within  its  reach,  pouncing 
upon  which  it  gladly  quits  its  vegetable  tor  an  animal 
r^Mst  Ptinus  rubeUm,  Ent.  Brit.,  which  ordinarily  feeds 
upon  wood,  was,  as  I  before  mentioned,  once  found  by 

•  D«  Geer.  iv,  Iin.  »  Brshm,  liaeklfn  Kalrnder,  i.  IM. 
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Mr.  Sbeppard  in  great  abundance  living  upon  the  dried 
Canthnrides  {Lytia  vesicatoria)  of  the  shops.  On  the 
other  hand,  Necropkorus  mortuorum,  which  subsists  on 
carcases,  and  many  other  carnivorous  species,  will  moke 
a  hearty  meal  ofa  putrid  fungus ;  Plintu  Fur  devours  in- 
diiFerently  dried  birds  or  jjiants,  not  refusing  even  to- 
bacco; ajid  from  the  impossibility  tliat  one  ofa  million 
of  the  innumerable  swarms  of  gnats  which  abound  in 
sirampy  places,  particularly  in  regions  which  but  for 
them  would  be  lost  to  sensitive  existence,  should  ever 
taste  blood,  it  seems  clear  that  they  are  usually  contented 
with  vegetable  aliment.  Indeed  the  males,  as  well  as 
those  of  Tiibanus  of  which  even  the  females  readily  in^ 
bibed  the  sugared  fluid  ofifered  to  them  by  Ueamnur*, 
never  suck  blood  at  all ;  so  that  tliey  must  either  feed  on 
vegetable  matter,  which  in  fact  I  have  obser\-ed  tliem  to  do^ 
or  fast  during  their  whole  existence  in  the  [perfect  state. 

Though  insects,  generally  considered,  have  thus  a 
much  more  extensive  bill  of  fare  than  the  larger  animals, 
each  individual  species  is  commonly  limited  to  a  more 
restricted  dieL  Many  botlj  of  animal  and  ve^table 
feeders  are  absolutely  confined  to  one  kind  of  food,  and 
cannot  exist  upon  any  other.  The  larva  of  CEslnis  Equi 
can  subsist  no  where  but  in  the  stomach  of  the  horse  or 
■ss,  which  animals  therefore  this  insect  might  boast  with 
some  show  of  reason  to  have  been  created  for  its  use 
rather  than  for  ours,  being  to  lis  usehd  only,  but  to  it 
indispensable.  'Y\\e.\a.T\se oi S^pphtis Pi/rastri [Mitsca,  L.) 
according  to  De  Geer  eat  no  other  Aphis  but  that  of  the 
rose".  Most  Ichneumons  and  Spheges  prey  each  upon 
I.  ■■  DeGcer.vi.  113. 
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a  single  species  of  insect  only,  which  tlieref<Nne  they  wonU 
seem  to  have  been  formed  for  the  express  purpose  of 
keeping  within  due  limits.  Reaumur  mentions  having 
once  found  in  a  pared  of  decaying  wood  the  nests  of  six 
diilerent  kinds  of  Sphex,  each  of  which  was  filled  with 
flies  of  a  distinct  species*.  Cerceris  auriiuSf  hatt^  and 
Philanthus  Uetm^  Panz.,  in  the  larva  state  feed  aoldy  on 
die  Curculio  tribe  of  Cokaptera^  the  latter  being  restrict- 
ed even  to  the  short-rostrum'd  fiunily,  as  C.  picipn^  rmh 
cusj  Scc^f  while  Bembex  rostratOy  another  hymenopte- 
rous  insect,  selects  flies,  as  Musca  Qtsar^  &c^ 

A  very  large  proportion  of  species,  however,  are  able 
to  subsist  on  several  kinds  of  food.  Amongst  the  camir 
vorous  tribes,  it  is-indiflcrent  to  most  of  those  whidi  prey 
npon  putrid  substances  from  what  source  they  have  been 
derived :  and  the  predaceous  genera,  such  as  IM^dbdOf 
Canikarisy  Empisj  AraneOj  &c  will  attack  most  smaller, 
insects  inferior  to  them  in  strength,  not  excepting  in 
many  instances  their  own  species,  llie  wax-modi  larva 
{GaUet'ia  Ccremia)  will  for  want  of  wax  eat  paper,  wafers, 
wool,  &c.  ** :  another  Tinea  described  by  Reaumur,  and 
before  adverted  to,  attacks  chocolates  which  cannot  have 
been  its  natural  food,  even  selecting  that  most  highly 
perfumed ;  and  the  Tinese  which  devour  dressed  wool, 
but  happily  for  the  farmer  and  wool-stapler  refuse  it 
when  unwashed,  must  have  existed  when  no  manufiic- 
tured  wool  was  uccessihje. — The  vegetable  feeders  aie 

■  Reaum.  vi.  jJ71. 

*  Enionwiogiaclu:  BfmerJcHHgen{\^m{.msc\\\>/e\g  1799),  p.  6. 

*•  Latreille,  Obs,  surles  HymeHOpfrrrSy  Amu  de  Mut,  xiv.  412. 

*  Reoiim.  ill.  «57.  •  Ihicl.  iii.  $77. 
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under  greater  restrictions,  yet  prubably  lite  niajurity  caa 
subsist  on  difTeretit  kinds  of  food.  Iliis  is  certainly  true 
of  most  lepidopteroiis  lar^'ie,  several  of  whicli  as  well  as 
many  Coleoptera  [Haltica  oleracea,  &c.)  are  polyphagous, 
eating  almost  every  plant.  It  is  wortliy  of  remark,  how- 
ever, that  wlien  some  of  these  have  i^  for  a  time  on  one 
plant  diey  wi)l  die  rather  llian  eat  aiiotlier,  which  would 
have  been  jjerfectly  acceptable  to  them  if  accustomed  lo 
it  from  tlie  first  *.  Here  too  it  must  be  borne  in  mind, 
tliat  by  far  die  greater  j>art  of  insects  feed  upon  diflerent 
substances  in  tlieir  different  stnlx's  of  existence,  eating 
one  kind  of  ftxid  in  tlie  laiva  and  another  in  the  imago 
state.  This  is  the  case  with  the  whole  order  Lt-pidijpie- 
ra,  which  in  the  former  eat  pliuits  cliiefly,  in  Uie  latter 
nothing  but  honey  or  the  sweet  juices  of  fruity  which  they 
have  often  been  observed  to  imbibe;  and  tlie  same  rule 
obtains  also  in  regard  to  most  dipterous  and  liymenopte- 
rous  insects.  Those  which  eat  one  kind  of  food  in  both 
states,  are  chiefly  of  the  remaining  orders. 

I  have  said  that  insects,  like  other  animals,  thaw  their 
sub^tence  from  the  vegetable  or  animal  kingdoms.  But 
I  ought  not  to  omit  noticing  that  some  authors  have  con- 
ceived tliat  several  species  leed  u|)on  mineral  substances. 
Not  to  dwell  upon  Barchewitz's  idle  tale  of  Kast  Indian 
ants  which  eat  iron",  or  on  the  stone-eating  caterpillars 
recorded  in  tlie  Memoirs  of  the  French  Academy ',  which 
are  now  known  to  erode  the  walls  on  which  they  arc 
found,  solely  for  the  purpose  of  forming  their  cocoons ; 
Reaumur  and  Swammerdam  have  both  stated  the  food 
of  the  larvae  of  Ephemera  to  be  earUi,  that  lielng  the 
only  substance  ever  tbund  in  tlieir  stomachs  and  in- 
•  Reaum.ii.  324,  *•  Lea-er,  t..  i,*19.  '  »,  4Ja, 
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tgntfnftt  wnidi  tre  filled  widi  it.  inis  sapponCiaBii  irain 
if  correct  renders  invalid  die  definitioii  bj  wbidk  VBAd 
(and  my  friend  Dr.  Alderson  of  Hall  long  befiwe  Uri) 
proposed  to  distinguish  die  animal  and  T^getatile  ki^g- 
doms,  is  certainly  not  inadmissible;  far,tlioi^iremq[ht 
not  be  indined  to  gtre  mnch  weight  to  Fadier  Fanliaiira 
history  of  a  flint-eater  who  digested  flints  and  sta(ie%  the 
testimony  of  Humboldt  seems  to  prove  diat  die  Imii— 
race  is  capable  of  drairing  nutriment  firom  caith,  wUdii 
if  die  odious  Ottomaques  can  digest  and  assimilatr^  wmf 
doubdess  afford  support  to  die  larvae  of  l^phemena.  Tet 
after  all  it  is  periiaps  more  probable  that  these  naeela 
fi^ed  on  the  decaying  vegeCaUe  matter  intennized  widi 
die  earth  in  which  diey  reside,  fixxn  vHiidi  after  bang 
swallowed  it  is  extracted  by  the  action  of  die  tluiadi: 
like  the  sand  that,  from  being  found  in  a  nmiiar  sil»* 
ation,  BoreDi  erroneously  supposed  to  be  the  food  H 
many  Testaceoj  though  in  fiict  a  mere  extranecNis  sobtf 
stance. 

Tlie  majority  of  insects,  either  imbibing  their  food  in 
a  liquid  state,  or  feeding  on  succulent  substances,  require 
no  aqueous  fluid  for  diluting  it*     Water,  however,  is  es« 
sential  to  bees,  ants,  and  some  other  tribes,  which  drink 
it  with  avidity ;  as  well  as  in  warm  climates  to  many  />- 
pidopteroy  which  are  there  chiefly  taken  in  court  yards, 
near  the  margins  of  drains,  &c.  Even  some  iarvse  which 
feed  upon  juicy  leaves  have  been  observed  to  swalloir 
drops  of  dew ;  and  one  o(i!tiem{Bomlyx  poiatoria\  which 
(according  to  Goedart)  after  drinking  lifls  up  its  head 
like  a  hen,  has  received  its  name  from  this  circumstance. 
That  it  is  not  the  mere  want  of  succulency  in  the  food 

*  DictivHiutire  Pkysiqnr, 


which  induces  ihe  necessity  of  drink,  is  plain  from  those 
larvE  which  live  entirely  on  substances  so  dry  that  it  ts 
Almost  unaccountable  whence  the  juices  of  tlieir  body  are 
derived.  The  grub  of  an  Anobium  {Ptinus,  L.)  will  feed 
for  mondisupon  a  chair  tlial  has  been  baking  before  the  fire 
forhalfa  century,  and  from  which  even  the  chemist's  retort 
could  scarcely  extract  a  drop  of  moisture;  end  will  yet 
have  its  body  as  well  filled  with  fluids  as  that  of  a  leaf-fed 
caterpillar. 

By  fiir  the  greater  part  of  insects  always  feed  them- 
seK'es.  The  young  however  of  those  which  live  in  socie- 
ties, as  the  hive-  and  humble-bees,  wasps,  ants,  &c.  are 
fed  by  the  older  inhabitants  of  the  communily,  which  also 
frequently  feed  each  other.  Many  of  these  Inst  insects  are 
distinguished  from  the  majority  of  their  race,  which  live 
from  day  to  day  and  take  no  thought  for  the  morrow,  by 
ihe  circumstance  of  storing  up  food.  Of  those  wliich  feed 
iheinsclves,  the  larger  proportion  Itave  imposed  upon  tliera 
the  task  of  providing  for  their  own  wants;  but  the  tribe 
of  Spheges,  wild  bees,  and  some  others,  are  furnished 
in  the  lan.'n  staio  l»y  the  parent  insect  with  a  supply  of 
food  sufficient  tor  tlieir  consumption  until  they  have  at- 
tained matin' ity. 

As  to  llieir  time  of  feeding,  insects  may  b?  divided  into 
three  great  classes :  the  day-feeders,  the  nigi it- feeders,  and 
those  which  feed  indifferently  at  all  times.  You  have  been 
apl  to  tltink,  I  dare  say,  that  when  the  sun's  wanner  beams 
have  waked  the  insect  youth,  and 

"Ten  thnuMiiid  forms  ten  thoumiil  diAercnt  iribo. 
People  the  blui^e," 
vou  see  before  you  tlie  whole  insect  world.    Von  are  not 
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aware  that  a  host  as  numerous  shun  the^are  of  day,  aod^' 
like  the  votaries  of  fiishion,  rise  not  from  their  oouck  mtil 
their  more  vulgar  brethren  have  retired  to  rest.  While 
the  painted  butterfly,  the  '^ferventbees,''  and  the  qoivei^ 
ing  nations  of  flies,  which  sport 
"  Thick  in  yon  stream  of  light,  a  thousand  ways. 
Upward  and  downward  thvrarting  and  convolved,** 

love  to  bask  in  tlio  sun's  brightest  rays,  and  search  for 
their  food  amidst  his  noontide  fervor,  an  immense  multi- 
tude stir  not  before  the  sober  time  of  twilight,  and  eat 
only  when  night  has  overshadowed  the  earth.  Th^i  onty, 
the  vast  tribe  of  moths  quit  their  hiding-places ;  ^^  the  shard- 
bom*  beede  with  his  drowsy  hum,"  accompanied  by  nu* 
merous  others  of  his  order,  sallies  forth ;  the  airy  Tipuls 
institute  their  dances ;  and  the  solitary  spider  stretches  his 
net  All  these  retire  into  concealment  at  the  approadi 
of  light — Some  few  lan^ae  ( Noctua  exclamationisy  &c.)  have 
similar  habits,  and  those  of  one  singular  genus  before  ad- 

*  In  the  controversy  between  the  commentators  on  Shakespeare,  as 
to  whether  shard*  means  wing-cases,  dung,  or  a  fragment  of  earthen- 
ware, and  whether  bom  should  be  spelled  with  or  without  the  r,it 
might  have  thrown  some  weight  into  the  scale  of  those  who  contend 
for  the  orthography  adopted  above,  and  that  the  meaning  o£  shard  in 
this  place  is  dung,  if  they  had  been  aware  that  the  beetle  (jSranritfitt 
gtercorarius)  is  actually  bom  amongst  dunrr,  and  no  where  eke;  and 
that  no  beetle  which  makes  a  hum  in  flying  can  with  propriety  be  said, 
as  Dr.  Johnson  has  interpreted  the  epithet  in  his  Dictionary,  **  to  be 
bom  amongst  broken  stones  or  pots.*'  That  Shakespeare  alhided  to 
the  Beetle,  and  not  to  the  Cockchafer  (Afr/cWovi/Aa  ni^arir)^  seems 
clear  from  the  fact  of  tlic  former  being  to  be  heard  in  all  places  almost 
every  fine  cvenii\g  in  the  summer,  while  the  latter  is  common  only  in 
particular  districts,  and  at  one  period  of  the  year.    S. 

♦  Sham  is  the  conunon  name  of  cow-dung  in  the  North :  therefore 
Shakespeare  probably  wrote  <A/ira-born.     Mr,  MacZ^cay. 


verted  to  {Ni/clcrobius)  are  remarkable  for  providing  in 
the  night  a  store  of  food  which  they  consume  in  tlie  day; 
but  to  the  generntity  of  these  the  period  of  feeding  is  in- 
diiferent,  aiid  most  of  lliem  seem  to  eat  with  litlie  inter- 
mission night  and  day. 

Insects  like  other  animals  t;ike  in  their  food  by  tlie 
mouth  (in  Chcrmes  and  Cocais,  indeed,  the  rostrum  seems 
to  be  inserted  in  the  breast,  between-  the  fore-legs),  but 
there  is  one  exception  to  this  rule.  The  singular  Acarus 
vegetans,  which  is  such  a  plague  to  some  Ijcetles,  derives 
its  nutriment  Irom  them  by  means  of  a  filiform  [ledicle  or 
umbilical  cord  attached  to  its  unus;  and  what  increases 
the  singuloi'ity,  sometimes  several  of  these  Acari  form  a 
kind  of  chain,  of  winch  tlie  first  only  is  fixed  by  its  pedicle 
to  the  beetle,  each  of  the  remainder  being  similarly  con- 
nected wiUi  the  one  that  precedes  it ;  so  that  the  nutri- 
ment drawn  from  the  beetle  passes  to  the  last  through  the 
bodies  and  umbilical  cords  of  the  individuals  which  ore 
intermediate '.  Some  have  regarded  tiiese  bodies  as  true 
eggs;  and  their  analogy  with  the  pedunculated  eggs  of 
Trombidium  aquaticuni,  F,,  which  also  seem  to  derive  nou- 
rishment from  the  Notonectoe,  &c.  to  which  they  are  fixed, 
and  still  more  the  circumstance  of  their  ultimately  losing 
iheir  jiedicle  and  detaching  themselves  from  the  infested 
beetles,  give  plausibility  to  the  idea.  Yet  these  Acari 
■  are  certainly  furnished  with  feet,  and  have  according  to 
De  Geer"  a  part  resembling  a  mouth — characters  which 
cannot  be  attributed  to  any  ^g. 

In  the  variety  of  their  instruments  of  nutritkHi,  which 
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joo  mmt  bear  b  mind  are  ofttn  qak^  iUknait  fai.At 
hra^  and  perfect  states,  insects  leaipe  all  other 
bdiind.  In  ccxnnion  with  thenn,  a  rest  number  (the 
Cottxfpieraf  Hjfmemopieraf  and  OrthepUrOf^  and  the 
d[  LepidopUra^  soone  Dij^eroj  &c.)  are  fonuahed 
JKWB^  but  of  very  di&rent  constructioosi  and  all 
raUy  adapted  fiir  their  intended  sendees:  some  dkaipi 
and  armed  with  q)ines  and  branches  for  tearing.flcsh} 
others  hooked  fiNrseudi^  and  at  the  same  time  hoUowfev 
suction;  some  calcukted like  shears  for  gnawing  laaivss; 
others  more  resembling  grindstones,  of  a  strei^i^  and 
soUdtlj  sufficient  to  reduce  the  hardest  wood  to  powdere 
and  diis  singularity  attends  the  major  part  of  these  inaecl% 
that  they  possess  m  feet  two  pairs  of  jaws,  an  i^ipcr  and 
an  underpair,  both  pkced  horizontally,  not  vertically^  the 
fonner  q^parendy  in  most  cases  for  theseixure  and  bmsp 

tication  of  their  prey  ^  the  latter,  when  hodced,  far  relBBiH 
ing  and  tearing^  while  the  upper  ocxnminute  it  pienoasfy 
to  its  being  swallowed  K 

To  the  remainder  of  the  dass  of  insects,  a  mighty  host^ 
jaws  would  have  been  useless.  Their  refined  liquid  food 
requires  instruments  of  a  different  construction,  and  with 
these  they  are  profusely  furnished.  Hie  innumerable 
tribes  of  moths  and  butterflies  eat  nothing  but  the  himey 
secreted  in  the  nectaries  of  flowers,  which  are  frequently 
situated  at  tlie  bottom  of  a  tube  of  great  length.  They 
are  accordingly  provided  with  an  organ  exquisitely  fitted 
for  its  office — a  slender  tubular  tongue,  more  or  less  long, 
sometimes  not  shorter  then  three  inches,  but  spirally  con- 

» 

•  Plate  VI.  Fig.  4,  5. 1 0.  11 .  24—36. 


voluted  when  at  rest,  like  the  mitui  spring  of  a  watch, 
into  a  convenient  compass.  This  tongue,  which  they 
have  the  power  of  instantly  unroiting,  they  dart  into  the 
bottom  of  a  flower,  and,  as  through  a  sj'phon,  draw  up  a 
BUppIy  of  tlie  delicious  nectar  on  which  they  feed.  A 
letter  would  scarcely  sulBce  for  describing  fully  the  ad- 
mirable structure  of  this  organ.  I  must  content  myself 
therefore  wilh  here  briefly  observing  that  it  Ls  of  a  carti- 
laginous substance,  and  apparently  composed  of  a  series 
of  innumerable  rings,  which,  to  be  capable  of  such  rapid 
convolution,  must  be  moved  by  an  equal  number  of  di- 
stinct muscles  ;  and  that,  though  seemingly  simple,  it  is 
in  fact  composed  of  three  distinct  tubes,  the  two  lateral 
ones  cylindrical  and  entire,  intended,  as  Reaumur  tliinks, 
for  the  reception  of  air;  and  the  intermediate  one,  through 
vhich  alone  the  honey  is  conveyed,  nearly  square,  end 
formed  of  two  separate  grooves  projecting  from  tlje  lateral 
tubes ;  which  grooves,  by  means  of  a  most  curious  appa- 
ratus of  books  like  those  in  the  laminae  of  a  leather,  ii>- 
osculate  into  each  other,  and  can  be  either  united  into 
an  air-tight  canal,  or  be  instantly  se)>arated,  at  the  plea- 
sure of  the  insect'. 

Another  numerous  race,  the  whole  of  the  order  He- 
miptera,  abstract  the  juices  of  filants  or  of  animals  by 
means  of  an  instrument  of  a  construction  altogether  dif- 
ferent— a,  hollow  grooved  beak,  often  jointed,  and  con- 
taining three  bristle-formed  lancets  which,  at  the  same 
rime  that  they  pierce  the  food,  apply  to  each  other  so 
accurately  as  to  form  one  air-tight  tulie,  through  which 

>  Far  a  full  rlescription  of  ttiis  instrument  lec  Rnum.  i.  I2S,  Ae. 
;        Pl*te  VI.  Tig,  2fl,  30. 

W       -       J 
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the  little  animals  sock  np^  their  repast;  thoa^  fanning  a 
pmnpi  whichy  move  efiective  than  <yurs>  digs  the  weU' 
firom  whidi  it  draws  the  fluids 

A  third  descriptiim  of  insects,  those  of  the  oider  Dh 
pierOf  comprising  the  whole  tribe  of  fliesi  haie  •  andDer 
fiMrmed  on  the  same  general  plan  as  that  last  deacribedp' 
but  of  a  much  more  complicated  and  Taried  stmctoiCk 
It  is  in  like  manner  composed  of  a  groofed  case  and 
several  included  kncets;  but  the  case,  althoi^  homy, 
rigid  and  beak-like  in  somci  is  in  others  fleshy,  flesSik^ 
Mid  more  resemUti^  the  proboscis  of  an  elqdiant^  and 
terminates  in  two  turgid  liplets :  and  die  acGompanying 
lancets  are  themselves  included  in  an  upper  hollow  casi^ 
in  connexion  with  whidi  diey  probably  compoae  an  aiiw 
tight  tube  for  suction.    The  number  and  form  of  then 
histruments  is  extremely  various.    Insomegenana(M»- 
€a)  there  is  but  one,  which  resembles  a  shaip  hmoet 
Others  {Empis^  A$ihis^)  have  threes  the  two  lateral  ones 
needle-shaped,  that  in  the  middle  like  a  scymetar;  to- 
gether forming  so  keen  an  ajqparatus,  that  De  Geer  has 
seen  an  Asilus  pierce  Mrith  it  the  elytra  of  a  Cocdnella; 
and  I  have  myself  caught  them  with  not  only  an  EUUn 
and  Curadioj  but  even  a  Mister^  in  their  mouths.     lo 
many  Tabani  we  find  four;  two  precisely  resembling 

*  The  mode,  bowevcTy  in  which  this  is  effected  in  all  insects  fiir- 
nished  with  a  proboscis,  can  scarcely  be  by  suction,  strictly  so  called, 
or  the  abstraction  of  air,  since  the  air-vessels  of  insects  do  not  eom- 
municate  with  thdr  mouths :  it  is  more  probably  performed  in  part 
by  capillary  attraction;  and,  as  Lamarck  has  -suggested,  (Syii,  det 
Anim,  $aiu  Vertedret,  p.  193.)  in  part  by  a  succession  of  undulatioafl 
and  contractions  of  the  sides  of  the  organ. 

^  PtATE  VI,  Fig.  16—19. 


JmiL'cis,  mid  Iwo,  even  to  die  very  tiaiittles,  buck-lioAed 
«nrving^knives".  The  blowl-thirsty  giiut  lias  five,  some 
acutely  lanced  at  the  extremity,  aiid  others  seiTated  on 
«iie  side.  The  flea,  tlie  spider,  the  scorpion  have  all  iii- 
Mruraents  for  taking  tlieir  Ibod  ol'  a  construction  altogc 
thcr  ditferent''.  But  it  is  impossible  here  to  attempt 
even  a  sketch  of  the  variations  in  these  organs  whidi 
t»ke  place  in  the  apterous  genera,  and  in  many  of  tlie 
dipterous  larvae.  Suffice  it  to  say  that  tliey  all  manliest 
the  most  consummate  skill  in  their  adaptation  to  the 
purposes  of  the  insects  which  are  provided  with  tliem, 
and  which  can  often  employ  them  not  only  as  instru- 
inents  for  preparing  food,  but  as  weapons  of  oflence  and 
defence,  as  tools  in  the  building  of  dieir  nests,  and  even 
■s  fceL 

Some  insects  ui  tlieir  j>erfect  stnte,  though  funiislied 
with  organs  of  feeding,  make  no  use  of  diem,  and  con- 
sume no  food  whatever.  Of  this  description  are  die 
mod)  which  [iroceeds  from  the  silk-womi,  and  several 
Otliers  of  die  Slime  order;  die  different  sjjecies  of  (Estrus, 
•nd  the  EpItemeriE,  insects  whose  liistory  is  so  well  known 
as  to  afliird  a  moral  or  a  simile  to  Uiose  most  ignorant  of 
natural  histor)'.  All  these  live  so  short  a  dme  ui  the 
perfect  state  as  to  need  no  fixxl.  Indeed  it  may  be  laid 
down  as  a  general  rule,  that  almost  all  insects  in  this 
Hate  eat  miicli  less  than  in  that  of  larvK.  'llie  vorn- 
<Cu>us  caterpillar  when  transfonned  into  a  butterfly  needs 
only  a  small  qiiandty  of  honey;  and  the  gluttonous  mag- 
got, when  become  a  fly,  contents  itself  with  a  drop  or 
two  of  any  sweet  liquid. 

■PiATt:  VII.  ]''ir.,5.  >■  PiATi  VII.  Fi...  S.  10, 
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the  little  animab  suck  up*  their  repast; 
puntp,  which,  more  efiective  than  ours 
from  which  it  draws  the  fluid**.  a 

A  tliird  description  of  insects,  thosr  ; 
ptcra,  comprising  tlie  whole  tribe  of.  %_ 
fonued  on  the  same  general  pian  f  f  ^ 
but  of  a  much  more  coinplicatv'  ^  ^% 
It  is  in  like  manner  composec'S/ft,  a  \ 
several  included  lancets;  but  ?  g-  ^  t 
rigid  and  beak-like  in  some  ^  I-  '  ? 
and  more  resembling  die  ^  f  t^ 
terminates  in  two  tur^dO  V  ^ 


lancets  are  thonsetves 


ItlW 


r  i  I 


in  connexiou  with  w);  * 

tight  tube  for  ntcti^  / 

instruments  il  tMt  p  | 

ca)  there  is  btf  P 

Others  {Em0f     .■  ^  a  det 

needle-sh^w  >JoloDel  Ma 

gellier  fonr'  -^a,  he  ascertaini 

seen  on  /  >Air^-six  grains  vadi 

and  I  h  -•>«n  to  ei^teen  grains  « 

and  r         -'d  not  increase  in  weight  in  t 

man       i/w"  o"*  <"  two  grains.    On  the  ot 

^-forous  larvce  increase  in  weight  in 

^^  food  consumed,  and  that  in  an  asto 

gg£  found  that  the  maggots  of  flesh-flie 

j0f,  twenty-five  or  thirty  did  not  weigh 

ihe  next  weired  seven  grains  each;   ] 
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While  in  the  state  of  larvae  the  quantity  of  food  cod- 
sumed  by  insects  is  vastly  greater  in  proportion  to  their 
bulk  than  that  required  by  larger  animals.  Many  cater- 
pillars eat  daily  twice  tlieir  weight  of  leaves,  which  is  as  if 
an  ox,  weighing  sixty  stone,  were  to  devour  every  twenty- 
four  hours  three  quarters  of  a  ton  of  grass — a  power  of 
stomach  which  our  graziers  may  thaiik  their  stars  that 
their  oxen  arc  not  endowed  with.  A  probable  proxi- 
mate cause  lor  this  voracity  in  the  case  of  herbivorous 
larvge  has  been  assigned  by  Joha  Muntcr,  who  attributes 
it  to  the  circumstance  of  their  stomach  not  having  the 
power  of  dissolving  the  vegetable  matters  received  into 
it,  but  merely  of  extracting  from  them  a  juice  *.  This  is 
proved  both  by  their  excrement,  which  consists  of  coiled- 
up  and  hardeneil  particles  of  leaf,  that  being  put  into 
water  expand  like  tea;  and  by  the  great  proportion 
which  the  excrement  bears  to  the  quantity  of  food  con- 
sumed. From  experiments,  with  a  detail  of  which  be 
has  favoured  me,  made  by  Colonel  Machell  on  the  ca- 
terpillars  of  Bombyx  Caja,  he  ascertained  that,  thou^ 
a  larva  weighing  thirty-six  grains  voided  every  twelve 
hours  from  fifteen  to  eighteen  grains  weight  of  excr» 
ment,  it  did  not  increase  in  weight  in  the  same  period 
more  than  one  or  two  grains.  On  the  other  hand,  many 
carnivorous  larva;  increase  in  weight  in  fiill  proportJoi 
to  the  food  consumed,  and  that  in  an  astonishing  decree. 
Redi  found  that  the  maggots  of  fiesh-flies,  of  which  one 
day,  twenty-fi\-e  or  thirty  did  not  weigh  above  s  grsiiii 
tfie  next  w«ghed  seven  graitts  each;   having  thtu  in 

Ihe  Aniatat  CEooiiomt/,  p.  2'2i.   CoutpareRea11n1.ii.IO7. 
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twenty-four  liours   become  about  two   tiundred   times 
heavier  than  before'. 

Some  insects  have  tlie  faculty  of  sustaining  a  long  abs- 
tinence from  all  kinds  of  food.  This  seems  to  depend 
upon  tlie  nature  of  their  habits.  If  tlie  insect  feeds  on 
m  substance  of  a  deficiency  of  which  there  U  not  much 
probability,  as  on  vegetables,  Slc.  it  commonly  requires 
a  lirequent  supply.  If,  on  the  contrary,  it  is  an  insect  of 
prey,  and  exposeil  to  the  danger  of  being  long  deprived 
of  its  food,  it  is  often  endowed  with  a  power  of  lasting, 
which  would  be  incredible  but  for  the  numerous  facts  by 
which  it  is  authenticated.  The  unt-lion  will  exist  with- 
out the  smallest  supply  of  food,  apparently  uninjured,  for 
six  months;  though,  when  it  can  get  it,  it  will  devour 
daily  an  insect  of  its  own  size.  Vaillant,  whose  autho- 
rity may  be  here  taken,  assures  us  that  he  kept  a  spider 
without  foo<l  under  a  sealed  glass  for  ten  months,  al  the 
end  of  which  time,  tliough  shrunk  in  size,  it  was  as  vi- 
gorous as  ever''.  And  Mr.  Baker,  so  well  known  for 
his  microscopical  discoveries,  states  that  he  kept  a  beetle 
(Blaps  mortisaga)  alive  for  three  years  without  food  cf 
any  kind*^.  Some  insects,  not  of  a  predaceous  d^ 
scription,  are  gilled  witli  a  similar  power  of  abstinence. 
Leeuwenhoek  tells  us  that  a  mite,  which  he  had  gum- 
med alive  to  the  point  of  a  needle  and  placed  before  his 
microscope,  lived  in  that  situation  eleven  weeks*. 

In  some  cases  tlie  very  want  of  food,  however  para- 

■  Redi  (fc  InieHu.  39.  ''  Al-ui  Traveh,  i.  xixix. 

<  PM.  Trant.  17411,  p.  441.     I  ronfesi,  notwilhttaiiding  Mr.  Ba- 
ker'i  geneml  accurscy,  that  I  suspect  MNne  mistake  here. 
'  Leeu*.  0;).  ii.  36.1. 
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dcvxical  the  proposition,  seems  actually  to  be  a  mean  of 
prolonging  the  life  of  insects.     At  least  one  snch  instance 
has  fidlen  under  my  own  observation.     The  aphidiTorous 
fliesi  such  as  Syrpkus Pyrastrtj  &c.  live  in  the  larvastate 
ten  or  twelve  days,  in  the  pupa  state  about  a  fortnight, 
and  as  perfect  insects  sometimes  possibly  as  long— the 
whole  term  of  their  existence  in  summer  not  exoee£ng 
at  the  very  utmost  six  weeks.     But  one*,  which  I  put 
under  a  glass  on  the  2d  of  June,  1811,  when  about  half 
grown,  and,  after  supplying  it  with  Aphides  once  or  twicc^ 
by  accident  forgot,  I  found  to  my  great  astonishment 
alive  three  months  after;  and  it  actually  lived  until  die 
June  following  without  a  particle  of  food.     It  had  tha«- 
fore  existed  in  the  larva  state  more  than  eight  times  as 
long  as  it  would  have  lived  in  all  its  states,  if  it  had  re* 
gularly  undergone  its  metamorphoses — ^which  is  as  ex^ 
traordinary  a  prolongation  of  life  as  if  a  man  were  to  life 
560  years.     It  is  true  that  its  existence  was  not  worth 
having  even  to  the  larva  of  a  fly.     For  the  last  d^t 
montlis  it  remained  without  motion,  attached  by  its  pos- 
terior pair  of  tubercles  to  the  paper  on  which  it  was  placed, 
m.inifesting  no  other  symptoms  of  life  than  by  moving  the 

■  Not  having  ever  met  with  another  specimen,  I  am  unable  to  say 
of  what  precise  species  of  aphidivorous  fly  it  is  the  larva,  nor  can  I 
find  a  figure  of  it,  tliough  it  approaches  near  to  one  given  by  De  Geer 
(vi.  /.  7.  /.  1-3).  Its  shape  is  oblong-oval,  length  about  four  lines 
and  colour  pale  red  speckled  with  black.  Each  of  the  seven  or 
eight  segments  which  compose  the  body  projects  on  each  side  into 
three  serrated  flat  aculei  or  teeth ;  three  or  foiu"  similar  but  smaller 
aculci  arm  the  head :  and  two,  much  larger  than  the  rest,  the  anuSi 
one  on  each  side  of  the  usual  bifid  protuberance  which  bears  the 
respiratory  plates.  A  bifid  tubercular  elevation  is  also  placed  in  the 
middle  of  the  back  of  each  segment. 
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Sore  part  of  llic  body  when  touclicd,  nnd  repl&ctiig  U<x1t* 
CR  Us  haWy  if  turned  u))on  its  back.  But  this  was  quite 
•Dough  to  prove  it  still  nlive. — I  can  nttribute  this  singu- 
iar  result  to  no  other  cii'cumstance  tliaii  its  liaving  been, 
deprived  ol"  a  sufficient  quantity  of  food  to  bring  it  into 
Ae  piijui  state,  though  provided  with  enough  tor  the  at- 
teinnient  of  nearly  its  full  growth  &s  larva.  Possibly  the 
aunc  remote  cause  might  act  in  dtis  case,  as  operates  to 
pn^ong  the  term  of  existence-  of  annual  planLi  that  liavc 
been  prevented  from  perfecting  their  seed ;  and  it  would 
■bnost  seem  to  favour  tlie  liypotliesis  of  some  physiolo- 
gists, who  contend  that  every  organised  being  lias  a  cer- 
tain portion  of  irritubitity  originBlly  imiMrted  to  it,  and 
Aat  its  life  will  be  long  or  short  as  this  is  slowly  or  ra- 
|M(Ily  excited — no  great  consolation  tliis  for  tlie  advocates 
far  fkst-living,  luiless  they  ore  in  good  earnest  in  their 
afiected  preference  of  a  "  short  lile  and  a  merry  one :" 
diough  it  must  be  admitted  tliat  they  woidd  have  the  best 
of  the  argument  were  the  alternative  such  a  state  of  torpid 
insensibility  as  timt  with  whicli  our  lana  purchased  the 
prolongation  of  its  existence. 


After  this  general  view  of  the  food  of  insecLs,  and  of 
.circumstances  connected  with  it,  E  proceed  to  give  you 
jAi  account  of  some  peculiarities  in  their  modes  of  pro- 
poning iL 

Tbe  v^etable  feeders  have  fur  tlic  most  part  but  little 
'.difficulty  in  supplying  their  want^.  In  llie  larva  state 
itfiey  generally  find  themselves  placed  by  the  parent  in- 
■■•ect  upon  tJie  very  plant  or  substance  which  is  to  nourish 
them ;   and  in  dioir  perfect  st.-ite  their  wings  or  feet  afford 
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a  ready  eonvgyiance  to  the  banquet  to  which  faj  an  VB- 
crring  sense  thcjr  are  dirtcted.  All  nature  lies  befcie 
them,  and  it  is  only  when  their  numben  are  extraeidi* 
Barily  increased,  or  in  consequence  of  some  nnnsnal  de- 
struction df  their  appropriate  aliment,  that  they  perish  fiir 
want.  The  description  of  their  Ibod  renders  unnecessaij 
those  artifices  to  which  many  of  the  camivoroiis  insedi 
are  obliged  to  have  recourse ;  and  none  of  them,  if  we 
except  the  Termites,  whose  cunning  mode  of  insinuating 
themselves  into  houses  in  tr(q>ical  climates  has  been  de> 
tailed  in  a  former  letter,  can  be  said  to  use  stratagem  la 
obtaining  their  food. 

Of  the  carnivorous  spedes,  the  greater  proportion  «^ 
tadc  their  prey  by  6pen  violence,  such  as  the  CkmJibff 
Carabida  and  SiapkjfUmtUe  /  the  Ichneutmmida^  Spk^ 
and  Vetpsti  the  Mantes^  Cimicida^  Ubdhdida,  Ac; 
which  have  been  befiire  advert^  ta  But  a  veiy  eon- 
ttderable  number,  chiefly,  however,  of  one  tribe^  that  of 
spiders,  provide  their  sustenance  solely  by  artifice  aad 
stratagem,  the  singularity  of  which,  and  the  admiraUe 
adaptation  of  the  instruments  by  which  they  take  tbeir 
prey  to  the  end  in  view,  afford  a  most  wonderful  instance 
o£  the  power  and  wisdom  of  the  Creator,  and  have  at- 
tracted admiration  in  all  ages.  A  description  of  theses 
however,  which  will  require  .a  detailed  survey,  I  must 
refer  to  another  letter. 

I  am,  &C; 


LETTER   Xin. 
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■*  STHATAGEMS    EMPLOYED    Iff    PROCURING   IT. 

J.  HE  siralagems  of  insects  in  obtaiiiiDg  their  food  are 
now  to  engage  our  attention.  I  shall  not  dwell  on  those 
iiiaitilicial  modes  of  surprising  their  prey,  of  which  ex- 
amples may  be  found  amongst  almost  every  order  of 
insects,  such  as  watclung  beiiind  a  leaf  or  other  object 
affording  concealment  until  its  approach ;  but  shall  pro- 
ceed to  describe  the  various  artifices  of  the  race  of  spi- 
ders, of  which  there  are  several  hundred  distinct  species 
differing  essentially  from  each  other  both  iu  characters 
and  manners. 

Many  of  these  are  constantly  under  our  eyes;  and 
were  it  not  that  we  are  accustomed  to  neglect  what  is 
the  subject  of  daily  occurrence,  we  should  never  behold 
a  spider's  web  without  astonishment.  \V'hat,  if  we  had 
not  witnessed  it,  would  seem  more  incredible  than  that 
any  animal  should  spin  threads ;  weave  tliese  threads 
into  nets  more  admirable  than  ever  i'owler  or  fisherman 
fabricated ;  suspend  them  with  tlie  nicest  judgement  in 
the  place  most  abounding  in  the  wi»hed-for  prey ;  and 
e  concealed  watch  patiently  its  approach  ?     In  this 
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case,  8s  in  so  many  others,  we  neglect  actions  in  minute 
animals,  which  in  the  larger  would  excite  our  eitiUesi 
admiration.  How  would  the  world  crowd  to  see  a  foi 
which  should  epin  ropes,  weave  them  into  an  accurately- 
meshed  net,  and  extend  this  net  between  two  trees  for  the 
purpose  of  entangling  a  flight  uf  birds?  Or  should  ve 
think  we  had  ever  expressed  sulllcient  wonder  at  seeing 
a  iish  which  obtained  its  prey  by  a  similar  contrivance' 
Yet  there  would,  in  reality,  be  nothing  more  manellous 
in  their  procedures  thau  in  those  of  spiders,  which,  indeed, 
the  minuteness  of  the  agent  renders  more  wonderliil. 

All  spiders  do  not  spin  webs.  A  considerable  iihi«- 
ber  adopt  other  means  for  catching  insects.  Of  these  I 
shall  speak  herealler.  At  present  I  shall  eiidearour  to 
give  you  a  clear  idea  of  the  operations  of  the  weaTcrs, 
explaining  successively  the  instruments  by  which  they 
spin — fhe  mode  of  forming  their  nets,  together  witli  the 
various  descriptions  of  them — and  the  manner  in  whicb 
they  entrap  and  secure  their  prey. 

The  tliread  spun  by  spiders  is  in  substance  •nmilsr  Iff 
the  silk  of  the  silk-wonn  and  other  caterpillars,  but  of« 
much  finer  qnality.  As  in  thetn,  it  proceeds  from  reser- 
voirs, into  which  it  is  secreted  in  the  form  of  a  viscid 
gum;  but  in  the  mode  of  its  extrication  is  very  dissi- 
milar, issuuig  not  from  the  mouth  but  the  hinder  part  o( 
the  abdomen.  If  you  examine  a  spider,  you  will  per- 
ceive in  this  part  four  or  six  little  teat-like  protuberance 
or  spinners.  These  arc  the  machinery  through  which, 
by  8  process  more  singular  dian  that  of  rope-spinning, 
the  tlircad  is  drawn.     Each  spinner  is  furnished  with  a 


s  drawn, 
mllitude  of  tiilws,   • 


(id  w  exqiiisftcly  fine. 


k 


i 


that  a  space  often  not  imicli  bigger  than  Uie  jraintcii  end 
of  a  pill,  is  t'urnislicd,  accoriliug  to  Reaumur',  witli  a 
tiiousond  of  them.  From  eiicli  of  these  tubes,  consisting 
of  two  pieces,  the  last  of  wliich  terminates  in  a  point  in- 
finitely fine,  proceeds  a  thread  of  inconceivable  tGnuity, 
viucli,  immediately  afler  issuing  from  it,  unites  with  all 
die  other  thrends  into  one.  Hence  from  eiicli  spinner 
proceeds  a  compound  thread;  uiid  tliese  four  tlireads,  at 
the  distance  of  about  one-tenth  of  an  inch  from  the  apex 
of  the  spinners,  again  unite,  and  furm  tlie  lliread  we  are 
itccustomeil  to  see,  which  the  spider  uses  in  forming  its 
web.  The  tlireads,  however,  arc  not  all  ot"  ihe  same 
Chickne^  for  Leeuweidioek  observctl  that  some  of  Uie 
tubes  were  larger  than  others,  and  furrtislied  a  larger 
thread.  Tha'i  a  spider's  ihicad,  even  spun  by  the  smalU 
est  species,  and  when  so  fine  lliat  it  is  almost  impttrcep- 
tible  to  our  senses,  is  not,  as  we  supjwse,  a  single  line, 
but  a  TopG  composed  of  ut  least  tour  tliousand  strands. 
'  How  astonishing !  But  to  feel  aJI  the  wonder  of  tJiis 
,  iact  we  must  follow  Leeuwenlioek  in  one  of  his  calcula- 
tions on  the  subject.  This  renonned  microscopic  oit- 
I  server  found  by  an  accurate  estimation  tliat  the  tlireads 
'  of  the  minutest  spiders,  some  of  which  are  not  larger 

•  RcaamMeiu.  del'Arad.  dePan,,\n.  1713. 21  l.-DcGcer,vii.  187. 
See  also  Hook's  Lemta-nhiKl,  i.  41.— (.  2.  /.  -iO-'M.  Leeuwtnhodc 
'  csacmned  a  sfnnner  that  was  not  to  big  as  a  common  grwn  of  wnd, 
'  nul  the  number  of  tubes  issuing  from  it  was  more  thnn  a  hundred. 
I  He  affirms  that,  besides  the  larger  cpiunera,  in  the  space  between 
|<  fhcm  there  arc  futir  sntuller  ones,  each  fiimished  wrth  organs  for 
I  ipinning  threads,  but  suiHller  and  fewer  la  nurober.  Latrcille  spesfci 
I  tm\y  of  a  thousand  (ipinuerj  Iron)  each  teat,  anil  of  six  thousand 
(  threads  from  tlic  wliolc— btil  he  does  not  enter  fnrther  into  the  sub. 
i  )ect.     .Vou,i.  Dirt.  d'HUl.  K«l.  ii.  -78. 
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than  B  grain  of  sand,  are  so  fine  that  four  millions  of 
them  would  not  equal  in  tliickness  one  of  the  hairs  <^ 
bis  beard.  Of  such  tenuity  it  is  utterly  beyond  the 
power  of  the  imagination  to  conceive :  the  very  idea  over- 
whelms our  fncuUies,  and  humbles  us  under  a  sense  c^ 
their  imperfection. — Of  the  probable  accuracy  of  ihii 
calculation  you  may  any  day  in  summer  convbice  your- 
self, by  taking  one  of  the  large  field  spiders  (Aranee 
Diadrma,  L..),  and  afler  pressing  its  abdomen  against  > 
leaf  or  other  substance,  so  as  to  attach  tlie  threads  to  the 
surface — the  same  preliininarj'  step  which  the  spider 
adopts  in  spinning — drawing  it  gradually  to  a  small  di- 
stance. You  will  plainly  perceive  that  the  proper  thread 
of  the  spider  is  formed  of  four  smaller  threads,  and  thoe 
again  of  threads  so  fine  and  numerous,  that  there  cannot 
be  fewer  than  a  thousand  issue  from  each  spinner;  and 
if  you  pursue  your  researches  with  the  microscope,  JOU 
will  find  that  precisely  the  same  takes  place  in  tite  mi- 
nulest  species  that  spins. — You  will  inquire  what  can  be 
the  end  of  machinery  so  complex  7  One  probable  res- 
son  is,  that  it  was  necessary  for  drying  the  gum  suffi- 
ciently to  Ibrm  a  tenacious  line,  that  an  extensive  surfece 
should  be  exposed  to  the  air ;  which  is  admirably  effedeJ 
by  dividing  it  at  its  exit  from  the  abdomen  into  such  nu- 
merous threads.  But  the  chief  cause,  perhaps,  ia  ii« 
occasion  (hereafter  to  be  adverted  to)  which  the  spider 
sometimes  has  to  employ  its  threads  in  their  finer  and 
uncoimected  state  before  they  unite  to  form  a  single  one, 
— The  spider  is  gifted  by  her  Creator  with  the  power  of 
closing  the  orifices  of  the  spinners  at  pleasure,  and  cflO 
thus,  ui  dropping  from  a  height  by  her  line,  stt^  iff 
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progress  at  fuiy  point  of  her  descent:  and,  according  to 
Lister*,  she  is  also  able  to  retract  her  threads  wilhin  tlje 
abdomen ;  but  this  is  doubted,  and  with  apparent  reason, 
by  De  Geer'', 

The  only  other  instruments  employed  by  the  spider 
in  weaving  are  her  feet,  widi  tJie  cUws  of  whicli  she 
usually  guides,  or  keeps  separated  into  two  or  more,  the 
Jine  from  behiiid ;  and  in  many  species  these  are  admi- 
rably adapted  for  the  purpose,  two  of  them  being  fur- 
nished miderneath  with  teeth  like  those  of  a  comb,  by 
means  of  which  tlie  tlirends  are  kept  asunder.  But  an- 
otlier  instrument  was  wanting.  The  spider  in  ascending 
the  line  by  which  she  has  dropped  herself  from  an  emi>- 
nence,  winds  up  the  superfluous  cord  into  a  ball.  In 
]ierforming  this  the  pectinated  claws  would  not  have  been 
suitable.  She  is  therefore  furnished  with  a  third  c\aw 
between  tlie  otlier  two',  and  is  thus  provided  for  every 


The  situations  in  which  spiders  place  ^eir  nets  are 
as  various  as  their  construction.  Somp  prefer  the  open 
air,  and  susjiend  tliem  in  the  midst  of  shrubs  or  plants 
most  frequented  by  flies  and  other  small  insects,  fixing 
thera  in  a  horizontal,  a  vertical,  or  an  oblicjue  direction. 
Others  select  the  coniers  of  windows  and  of  rooms, 
-  where  jirey  always  abounds;  while  many  establish  them- 
selves in  stables  and  nt^lected  out-houses,  and  even  in 
cellars  and  desolate  places  in  which  one  would  scarcely 
L  expect  a  fly  to  be  caught  in  a  month.  It  is  with  the 
operalioiis  of  these  last  especially,  tJiat  we  are  accns- 

IJ  •  /{ill.  Anim.  Aag.  p.  8.  "■  De  Geer,  vij.  Id». 

H  t  Lcciiw.  Oimii-.  iii.  ;U7.  f-  !■ 
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tomcd  to  associate  the  ideas  of  neglect  and  iltAertion  by 
'  inaa — associations  which  both  in  painting  unil  ali^on' 
have  been  often  hap})jly  applied  Ht^anb,  when  be 
wished  lo  produce  a  speaking  picture  of  neglected  chv 
rity,  clothed  the  poor's  box  in  one  of  his  pieces  with  a 
spider's  web :  and  the  Jews,  in  one  of  the  fables  witii 
which  they  hsve  disligured  tlie  records  of  holy  writ,  hare 
not  less  ingeniously  availed  themselves  of  die  same  idea. 
They  relate  tliat  tlie  reason  why  Saul  did  not  discover 
Dand  and  his  men  in  the  cave  of  Aduliain'  was,  that 
God  had  sent  a  spitler  wliieh  had  quickly  woven  a  web 
across  ttie  entiance  of  the  cave  in  which  they  were  con- 
cealed; which  being  observed  by  Saul,  he  thought  il 
useless  to  investigate  further  a  spot  bearing  such  evident 
proofs  of  the  absence  of  any  human  being". 

Tlie  most  incurious  obser^'er  must  have  remarked  the 
great  difference  which  exists  in  the  construction  of  sp- 
ders'  webs.  Those  which  we  most  commonly  see  in 
houses  are  of  a  woven  texture  similar  to  fine  gauze,  and 
are  appropriately  termed  webs;  while  those  most  fre- 
quently met  with  in  the  fields  arc  composed  of  a  seriesof 
concentric  circles  united  by  7adii  diverging  from  tbe 
centre,  the  threads  being  remote  liom  each  other.  These 
last,  which  in  their  simple  state,  or  still  more  when 
studded  witli  dew  drops,  you  must  have  a  thousand 
limes  admired,  are  with  greater  propriety  termed  nets; 
and  the  insects  which  form  them  proceeding  on  gemne- 
Irical  prindples  may  be  called  geomrhiciansy  while  the 
former  can  aspire  only  to   ihe  humbler  deuomioatiaaiif 
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vxaivrs.  1  sliiUl  endeavour  to  tlascrRfc  ihe  juiiciss  lol- 
loweil  in  ihe  constniclion  of  botli,  heginninir  witli  the 
latter.  ^ 

The  weaving  gpuler  -which  is  fuund  in  lioiises,  having  ' 

selected  some  corner  Ibr  the  site  of  her  weh,  and  deter- 
mined its  extent,  preesfs  her  Nfiiuters  agiiinst  one  of  | 
the  walls,  and  thus  glues  to  it  one  end  of  htr  thread. 
She  then  walks  idong  the  wall  to  the  opjmsite  side,  and  | 
tlieretn  like  manner  fastens  the  oilier  end.    This  thread,  ! 
whiclj  is  to  fonn  the  outer  iniirgiri  or  seirage  of  lier  w-cb,  ' 
and  requires  strength,  she  triiiles  or  cjufulruples  by  a  re-                     j 
petition  of  the  operation  just  ilcscrilx^l ;  ami  from  it  die  | 
draws  other  (breads  in  various  directions,  the  interstices  I 
of  which  she  fills  up  by  running  from  one  to  the  other,                     i 
and  connecting  tlieni  by  nev  threads  inilil  the  whole  lias  I 
assumed  the  gauze-like  texture  uliicli  wc  see.     Hooks  of  | 
natural  history,  nil  copying  from  one  another,  have  de-  I 
scribed  these  kinds  of  web  as  fabritatcd  of"  a  regular                     i 
warp  and  woof,  or  of  i»rullel  longitudinal  lines  crossed                     ', 
at  right  angles  by  transTcrse  ones  glued  to  them  at  ilie  ' 
points  of  intersection.     This,  however,  is  clearly  erro-  I 
neoust  as  you  will  see  by  tlie  slightest  examination  of  a 
web  of  this  kind,  in  which  no  such  regularity  of  texture 
can  be  disco veretl. 

The  webs  jusl  described  present  merely  a  simple  liori- 
Konlal  Burfuee,  but  others  more  fre(]uentiy  seen  in  ont- 
liouses  and  imiongst  bushes  jHissess  a  very  artificial  ap« 
pendage.  Besides  tlie  main  web,  the  spider  carries  up 
from  its  edges  and  surface  a  number  of  single  threads 
ol\en  to  the  height  of  many  feet,  joining  and  cros.sing 
each   olhcr  in  viniyiiH    directions.     Across  these  lines 
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wliidi  may  be  compared  to  the  tackling  of  a  sJiip,  dm 
seem  unable  to  avoid  directing  their  fiighu  The  cerlam 
consequence  is,  diat  in  striking  against  these  ropes  the)' 
become  slightly  entangled,  and,  in  their  endeavours  to 
disengage  themselves,  rarely  escft|>e  being  precipilaled 
into  the  net  spread  undemeatli  for  tlieir  reception,  where 
their  doom  is  inevitable. 

But  tlie  net  is  stUl  incomplete.  It  is  neoescai;  tbil 
our  hunter  should  conceal  her  grim  visage  from  Ibe 
game  for  which  she  lies  in  waiL  She  does  not  tbert- 
fore  station  her^lf  upon  the  suriiice  of  lier  net,  but  in  > 
small  silken  apartment  constructed  below  it,  and  com- 
pletely hidden  from  view.  "In  tills  corner,"  to  use  tlie 
quaint  translation  of  Pliny  by  Philemon  Holland,  Doctor 
in  Physic',  "with  what  subtillie  doth  she  retire  making 
semblance  as  though  she  nicant  nothing  less  than  tbil 
she  doth,  and  as  if  she  went  about  some  other  busuiess ! 
nay,  how  close  lieth  she,  that  it  is  impossible  to  see 
wbedier  miy  one  be  wiihin  or  no !"  But  tJius  removal 
to  a  distance  from  her  net  and  entirely  out  of  sight  viit, 
how  is  she  to  know  when  her  jjrey  is  entrapped?  For 
this  difficulty  our  ingenious  weaver  has  provided.  Sk 
has  taken  care  to  spin  several  threads  from  the  edge  of 
the  net  to  that  of  her  hole,  which  at  once  uUbmi  her  bj 
their  vibrations  of  the  capture  of  a  fly,  and  serve  »  « 
bndge  on  which  in  an  instant  she  can  run  to  secure  it. 

You  will  readily  conceive  that  the  geometrical  spidery 
in  forming  their  conceiiiric  circled  nets,  follow  a  iirocess 
very  different  from  that  just  described,  than  w-lucli  in- 
deed it  is  in  many  respects  more  curious.     As  the  nel  i^ 


usually  fixed  in  a  perpendicular  or  somewlint  obliijue  di- 
rection, in  an  opening  between  the  leaves  of  some  shrub 
or  plant,  it  is  obvious  tliRt  round  its  whole  extent  will 
be  required  lines  to  which  can  be  attached  those  ends  of 
the  radii  that  are  funliest  from  the  centre.  Accordingly 
tlie  construction  of  these  exterior  Lines  is  tlie  spidei's  first 
operation.  She  seems  careless  about  the  shape  of  the 
»rea  which  they  inclose,  well  aware  that  she  can  as 
readily  inscribe  a  circle  in  a  triangle  as  in  n  stjunre,  and 
in  this  respect  she  is  guided  by  the  <listaiice  or  proximity 
"of  the  points  to  which  she  can  attach  them.  She  spares 
no  pains,  however,  to  strengtlien  am!  keep  tliem  in  a 
proper  degree  of  tension.  With  the  former  view  she 
•composes  each  line  of  five  or  six  or  even  nore  tlireads 
glued  togetlier ;  and  with  the  latter  she  fixes  to  them 
from  ditTerent  points  a  numerous  nnd  intricate  apparatus 
of  smaller  threads.  Having  tlius  completetl  the  founda- 
tions of  her  snare",  she  proceeds  to  fill  up  the  outline. 
Attaching  a  thread  to  one  of  the  main  lines,  she  walks 
^ong  it,  guiding  it  with  one  of  her  hind  feet  tliat  it  may 
not  touch  ill  any  pait  and  be  prematurely  glued,  and 
crosses  over  to  the  opposite  side,  where  by  applying  her 
spinners  she  firmly  fixes  it.  To  the  middle  of  this  dia- 
gonal thread,  which  is  to  form  tlie  centre  of  her  net, 
she  fixes  a  second,  which  in  like  manner  she  conveys 
and  (listens  to  another  part  of  the  lines  encircling  the 
area.  Her  work  now  proceeds  rapidly.  During  the 
preliminar)'  o(>erations  she  sometiines  rests,  as  though 


whether  the  garden  spider  does  not  more  fre- 
'  two  or  the  principal  radii  of  tlie  net,  before 
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her  plan  required  meditation.    But  no  Moner  are  die 
marginal  lines  of  her  net  fimdy  streichedy  and  two  ot 
three  radii  spun  from  its  centre,  than  Ae  continues  har 
labour  so  qiucldy  and  unremittingly  that  the  eye  oa 
acaicdiy  follow  her  progress.    The  radii  to  the  lumdMr 
of  about  twenty^  giving  the  net  the  afyeanuicc  of  s 
wheels  are  speedily  finislied.    Site  tlien  proceeds  to  die 
centre,  quickly  turns  herself  round,  and  puUf  eadi 
thread  with  her  ket  to  ascertain  its  strengthy  breaking 
anyone  that  seems  defective  and  replacing  it  byanodier. 
Next,  she  glues  immediately  round  the  centre  five  or  n 
small  ccmcentric  circles,  distant  about  half  a  liaa  fiioai 
each  other,  and  then  four  or  five  larger  ones,  each  seph 
rated  by  a  q>aoe  of  half  an  inch  or  more.    These  lait 
-  serve  as  a  sort  of  temporary  scafiblding  to  walk  oWi 
and  to  keep  the  radii  pn^rly  stretched  while  she  |^oei 
to  them  the  concentric  circles  that  are  to  remain,  wluck 
she  now  proceeds  to  construct    Placing  hcnrself  at  the 
circumference,  and  fastening  her  thread  to  the  end  of 
one  of  the  radii,  she  walks  up  that  one,  towards  the 
c^itre,  to  sucli  a  distance  as  to  draw  the  thread  from 
her  body  of  a  sufficient  length  to  reach  to  the  next  Then 
stepping  across  and  ccmductiDg  the  thread  with  one  of 
her  hind  feet,  she  glues  it  with  l)er  spinners  to  die  pcMOt 
in  the  adjoining  radius  to  which  it  is  to  be  fixed.     This 
process  she  repeats  Imtil  she  has  filled  up  nearly  tbe 
whole  space  firom  the  circumference  to  the  centre  with 
ccmcentric  circles  distant  from  each  other  about  two 
lines.     She  always,  however,   leaves  a  vacant  interval 
around  tlie  smallest  first  spun  circles  tliat  are  nearest  to 
tJie  centre,  but  for  what  end  I  am  unable  to  conjecture. 
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Lastly,  she  runn  to  the  L-entrt'  and  bite-t  away  ihc  siimll 
eettoii-hke  tiiH  t)iat  united  all  the  railii,  which  being  now 
belt!  together  by  the  circular  threads  have  thus  pruhubly 
iheir  eltLiticity  increased ;  and  in  the  circiilai-  openinfj^ 
resulting  from  tJiis  pn>ce<lure  §hc  takes  her  slatiuii  and 
■ratch^  Ibr  her  prey. 

In  die  ftliove  (]escri])ti<>ii,  which  is  from  my  own  ob- 
wrvntioiis  I  Jiave  supposed  the  spider  to  fix  tiie  first 
wad  main  hue  of  her  net  to  points  from  one  of  wliich  she 
could  readily  climb  to  the  other,  dragging  it  after  her ; 
tad  many  of  these  nets  are  placed  in  situations  where 
llus  is  very  practicable.  They  are  frequently,  however, 
stretched  in  places  where  it  is  (juite  impossible  for  the 
filler  thus  to  convey  her  main  line — between  the  branches 
irfiofty  trees  having  no  connexion  witli  each  olher;  be- 
tireen  two  distinct  and  elevated  buildings ;  and  even  be- 
tween plants  growing  in  water.  Here  tiien  a  difficulty 
twcurs.  How  does  the  spider  contrive  to  extend  her 
main  line,  which  is  often  many  feet  in  lengtli,  across  in- 
accessible openings  of  this  description? 

With  the  view  of  deciding  this  qviesdon,  to  which  I 
coitkl  find  no  very  satisfactory  answer  in  books  I  made 
in  experiment,  for  the  idea  of  which  I  am  indebted  to  a 
iimiW  one  recorded  by  Mr.  Knight*,  who  informs  us 
^t  if  a  spider  be  placed  upon  an  upright  stick  having 
hs  boUom  immersed  in  water,  it  will 'after  trj-ing  in  vain 
■11  other  modes  of  escape,  dart  out  numerous  fine  threads 
•0  light  as  to  float  hi  the  air,  some  one  of  which  attach- 
ing itself  to  a  neiglibouring  object  turniiihes  a  bridge  for 
itu  e8Cai>e.     It  was  clear  that  if  this  mode  is  pursued  by 

■   Trrafiir  nn  llie  Apple  mid  Pcnr,  p.  97. 
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the  geometric  splilers,  it  would  go  considerably  towards 
furnishing  a  solution  of  tJie  ditTiculty  in  questiusL  I  ac- 
coi'dingly  placeil  the  large  field  spider  (.1.  JJiatUm) 
upon  a  stick  about  a  toot  long,  set  upright  in  a  vessel 
containing  water.  After  fastening  its  tliread  (as  all  gli- 
ders do  before  tliey  move)  at  the  top  of  tlie  stick,  it 
crept  down  the  side  until  it  felt  the  water  witli  its  fi)re 
feet,  which  .seem  to  serve  as  antenute  i  it  tlien  immedi- 
ately swung  itself  from  the  stick  (which  was  slightly  bait) 
and  climbeil  up  by  tlic  thread  to  the  top.  'ITiis  it  re- 
peated perhaps  a  score  times,  sometimes  creeping  don 
a  different  part  of  the  stick,  but  more  fre<|uently  down 
the  very  side  it  had  so  often  traversed  in  vain.  Wearied 
with  Uiis  sameness  in  its  operations,  I  left  the  rocHn  for 
some  hours.  Ou  my  return  I  was  surprised  to  find  toy 
prisoner  escaped,  and  not  a  little  pleased  to  discover,  oa 
further  examination,  a  thread  extended  from  the  top 
of  tlie  stick  to  a  cabinet  seven  or  eight  inches  distant, 
which  thread  had  doubUess  served  as  its  bridge.  EagiS 
to  witness  the  process  by  which  the  line  was  constructed, 
I  replaced  the  spider  in  its  former  position.  Afler  fre- 
quently creeping  down  and  mounting  up  again  as  heSon, 
at  length  it  let  itself  drop  from  the  top  of  tlie  stick,  not 
as  before  by  a  single  thread,  but  by  (w,  each  distant  &oin 
the  other  about  the  twelllh  of  an  inch,  guided  as  usiul 
by  one  of  its  hind  feet,  and  one  ^parently  smaller  ihao 
ibe  other.  When  it  had  suffered  itself  to  descend  nesHf 
to  the  surface  of  the  water,  it  stoppctl  short,  and,  by  some 
means  which  I  could  not  distincdy  see,  broke  off  close 
to  the  spinners  the  smallest  thread,  which  still  adhering 
by  the  other  end  to  the  top  of  the  stick  floated  in  the 
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^r,  and  was  so  light  as  to  be  carried  about  by  the  slight- 
est breath.  On  approaching  a  pencil  to  die  loose  end 
of  tills  line,  it  di<l  not  adhere  from  mere  contact.  I 
Aerefore  twisted  it  once  or  twice  round  the  pencil,  and 
tben  drew  it  tight.  The  -spider,  which  had  previously 
dimbed  to  tlie  top  of  the  stick,  immediately  pulled  at  it 
iHth  one  of  its  feet,  and,  finding  it  sufficiently  tense,  crept 
along  it,  strengthening  it  as  it  proceeded  by  another 
Aread,  and  thus  reached  the  pencil*. 

That  this  tlierefore  is  one  mode  ty  which  the  geome- 
^c  spiders  convey  the  main  line  of  their  nets  between 
jdistant  objects,  tliere  can  be  no  doubt,  but  that  it  is  the 
«n/y  one  is  not  so  clear.  If  the  position  of  the  main  line 
Ve  thus  determined  by  the  accidental  influence  of  the 
Vind,  we  might  exjiect  to  see  these  nets  arranged  with 
great  irregularity,  and  crossing  each  other  in  every  di- 
'iection ;  yet  it  is  the  fact,  tliat  however  closely  crowded 
'they  may  be,  they  coiistundy  appear  to  be  placed  not 
by  accident  but  design,  commonly  running  parallel  with 
each  other  at  right  angles  with  the  points  of  support,  and 

'  Some  time  after  making  this  experiment  I  stumbled  upon  n  jmsj- 
i^  in  Redi  {He  ImeclU,  p.  l)!t.)rrom  which  it  appeurs  that  Blan- 
«tilui,in  hii  Comnmlarin  upou  ArulMle,  W  relateil  a  leiies  urob- 
aBrriUioni  which  led  him  to  preciiely  [he  tame  retult.  Lehmann, 
■tno,  in  a  paper  in  the  Traniaclioia  of  Ihe  Sncirty  of  XalHralutt  at 
'MtTiin  (translated  in  the  nUtmiphical  Mirgaxine.  \\.  3i3.)  haa  given 
W  explanation  somewhat  «iniilac  of  the  operationi  of  this  very  tpider, 
hu  I  am  inclined  to  think  erroneous  in  some  particulars.  He  de- 
llcribes  it  as  emitting  numeroiu  floating  threads  at  the  commmcaneiil 
;«f  hi  dcKCnt.  That  he  u  mistaken  in  supposing  these  threads  lobe 
•  iiKirc  than  one,  is  proved  by  the  fact  which  1  have  observed — that 
'  etta  that  one  sometimes  breaks  by  the  wwght  of  the  spider.  How 
Aen  could  an  insect  almost  as  big  as  a  gooseberry  be  supported  b;  ft 
Xutc  of  the  tenuity  here  altribuled  to  it  ? 
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never  initiii-iitifr.  Aiiotlier  ohjcctinn  too  presents  itself, 
From  die  experiment  related,  it  is  clenr  tliat  the  maio 
lineoi'tlie  net  can  never  be  longer  tlinn  the  height  of 
tlieoliject  tVom  which  the  spider  (Imgiped  tn  fbrmtngit. 
But  it  is  nil  uiicuminun  thing  lo  see  nets  in  which  ihew 
Una  are  it  y»r<t  or  two  long,  rtisteited  to  twigs  of  grasi 
not  a  loot  in  height,  and  yet  scpuraled  by  obstacJa  e^ 
fecCually  prccliuling  the  possibility'  of  the  spiders  hating 
dragged  the  lines  from  one  to  the  other.  Here  UMfC> 
tore  !>oiiie  other  process  must  hnve  been  usaL 

Both  these  clilliciilties  would  be  removed  by  &dopliB|( 
the  explmi&tioii  of  an  anonjinous  author  in  the  Jamd 
d«  Physiqite',  founded  as  he  asserts  on  actual  obserr*- 
tion.  Me  says  that  he  saw  a  small  spider,  which  be  had 
fiirced  to  suspend  itself  by  it^  thread  tirom  the  point  of* 
feather,  slioot  out  obliquely  in  opposite  directions  other 
smnller  threads,  which  attnchetl  themselves  in  thesliUiir 
of  a  room,  without  any  influence  of  tlie  wind,  to  die  ab> 
jects  towards  which  they  were  directed.  He  dM» 
fi)re  infers  that  spiders  have  the  power  of  shooting  ant 
threails  and  directing  them  at  pleasure  towards  a  tie- 
termhied  point,  judging  of  the  distance  tnid  positiotinT 
the  object  by  some  sense  of  which  we  are  ignorant. 
Sometliinglike  this  manoeuvre  I  once  niyseif  witnessed 
in  a  male  of  the  small  garden  spider  [Aranea  rftiadatay 
It  was  standing  midday  on  a  long  perpendicular  find 
thread,  and  an  appearance  caught  my  eye  of  w)iat  seemol 
to  be  the  emiitsion  oi  threads  from  its  projected  spinnen- 
I  therefore  nim-ed  my  arm  in  the  direction  in  which  they 
apparently  proccetlcil.  and,  as  I  suspected,   a  flootiiig 

■  A.I,  vii.  ri<ul,;.nnirr.     Trnnshlril  In  PMI.  -If-M-.  ii.  SfS. 


i^^clied 


roon  OF  ixsECTS.  417 

lattaclied  itsell'  to  my  coat,  along  which  tlie  spider 
t  As  this  was  connected  with  the  spinners  of  the 
sr,  it  could  not  hnve  been  formetl  in  the  same  way 

ihe  secondary  thread  of  A.  Diadema  above  de- 
ed. 

robably  In  thb  case,  as  in  so  many  otiiers,  we  he- 
ir ourseh'es  by  attempting  to  make  nature  bend  to 
ralities  to  whicli  she  disdains  to  submit.     Different 
!rs  may  lay  tlie  foundations  of  tJieir  net  in  a  diflV 
manner ;  some  on  the  plan  adopted  by  A.  Dtadema  f  j 
■s,  as  Lister  long  ago  conjectured ',  by  shooting  out' J 
ids  in  the  mode  of  tlie  flying  species,  as  in  the  ii 
«s  recorded  by  the  anonymous  observer,  and  ^ixi^. 
[ht.     Nor  is  it  improbable  tliat  the  same  species  ha 
power  of  varying  its  procedures  according  to  cir-(l 
rtances. 

ow  far  these  suppositions  arc  correct  it  is  impossiblaH 
etermine  without  further  esijeriraents,  which  it  i#j 
iwliat  strange  should  not  before  now  have  been  i 
ted.      Pliny  tliought  It  notliing  to   the  credit  of  ti 
isopliers  of  his  day,  tliat  \vliile  they  were  dis:])utiii 
t  the  number  of  heroes  of  the  name  of  Herculea 
the  site  of  the  sepulchre  of  Bacchus,  tliey  should  not 
decided  whettier  the  queen  bee  hsd  a  sting  or  not''  ;• 
t  sewns  much  more  discreditable  to  the  Entomolo- 
of  ours,  that  they  should  yet  be  ignorant  how  tlie 
letric  spiders  fix  their  neU.     One  excuse  for  them 
at  tliese  insects  generally  liegin  their  operations  in 
light,   so  tliat,  tliough  it  is  very  easy  lo  see  them 
ling  tlicir  concentric  circles,  it  is  seldom  tliat  they 

HJif.  Amm.  Ang.  p.  /.  »  P!in.  Wirf.  Kat.  \.  il,  c.  17. 
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can  be  cdught  laying  tlie  foundations  of  llieir  sn&res.  Yrt 
doubtless  the  lucky  moment  might  be  hit  by  an  aUoi- 
live  observel-,  and  I  shall  be  jjlad  if  my  attempt  to  de- 
scribe  thrar  more  ordinary  operations  should  induce  you 
to  aim  at  signnliiting  yourself  by  the  discovery.  If  yon 
fiuled  in  solving  every  difSculty,  you  would  at  least  be 
regarded  by  witnessing  their  industiy,  ingenuity  sad 
pstieiite. 

For  the  latter  virtue  they  have  no  small  occasion.  In- 
capable of  actively  pursuing  their  prey,  they  are  depen- 
dent upon  what  cimnce  conducts  into  their  toOs,  which, 
especially  those  spread  in  neglected  buildings,  often  re- 
main for  ft  long  jiericxl  empty.  Even  the  geometiicid 
spiders,  which  lix  themselves  in  the  midst  of  a  well^Mo- 
pled  district  in  the  open  air,  have  frequently  to  sustain 
a  protracte<l  abstinence.  A  continued  storm  of  mnd 
and  rain  will  demolish  their  nets,  and  preclude  the  pee- 
sibility  of  reconstructing  them  for  many  days  or  some- 
times weeks,  during  which  not  a  single  gnat  reg&les  their 
sharp-set  ajipetites.  And  when  at  length  formed  snew 
or  repaired,  an  unlucky  bee  or  wasp,  or  an  overgnwii 
fly,  will  perversely  entangle  itself  in  toils  not  intended 
for  itisects  of  its  but  k,  and  in  disenga^ng  itself  once 
more  leave  the  net  ui  ruin. — All  lliese  trials  more  not 
our  philosophic  race.  They  peti«itty  sit  in  their  watdi- 
iug-place  in  the  same  jtosture,  scarcely  ever  stirring  but 
when  the  exjiecleil  prey  appears.  And  however  repeal- 
edly  their  nets  are  injured  or  destroyed,  as  long  as  their 
store  of  si!k  is  uiiexliausted,  they  repair  or  reconstnKt 
them  without  loss  of  time. 

The  web  of  a  iiouse  spider  will,  with  occasional  Te- 
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pairs,  serve  for  a  considerable  period ;  but  the  nets  of 
the  geometric  spidci's  oi-c  in  favourable  weather  renewed 
cither  wliuUy,  or  at  least  their  concentric  circles,  every 
twenty-four  hours,  even  when  not  apparently  injured. 
This  difference  in  the  operations  of  the  two  tribes  de- 
pends  upon  a  verj-  remarkable  jiecidiarity  in  the  con- 
fcrmation  of  their  snares.  Tlie  tlu-eajls  of  the  house 
spider's  web  are  nil  of  the  same  kind  of  silk,  and  (lies 
ore  caught  in  them  from  tlieir  claws  becoming  eiitangletl 
ia  the  fine  meshes  which  fonn  the  texture.  On  the  other 
hand  the  net  of  the  garden  spider  is  composed  of  two 
distinct  kinds  of  silk ;  that  of  the  radii  not  adhesive,  that 
,«f  the  circles  extremely  ^-iscid*.  The  cause  of  tJiis  diP- 
ierence,  which,  when  it  is  considered  that  botli  sorts  of 
ailk  proceed  from  the  same  instrument,  is  truly  wonder- 
£u\,  may  l>e  readily  perceived.  If  you  examine  a  newly 
Ibrmed  net  wiUi  a  microsco)ic,  you  will  find  that  Ute 
threads  C(m>)M>sing  tlie  outline  and  the  radii  are  umple^ 
Ibose  of  tlie  circles  closely  studded  with  minute  dew-like 
f  lobules,  which  from  Uie  elasticity  of  the  thread  are  easily 
separable  irom  each  other.  That  these  are  in  fact  glo- 
fmies,  of  viscid  gum,  is  proved  by  their  adhering  to  the 
&oger  and  retaiiunK  dust  thrown  upon  the  net*  while  the 
junadhesive  radii  anu  exterior  tlireods  reuuuit  nnsoiled. 
it  is  these  gummed  tlireads  a\oae  whidi  retain  the  in- 
sects that  (ty  into  the  net ;  and  as  they  lose  their  visdd 
pro[)crties  by  the  actimi  of  the  air,  it  is  necessary  tliM. 
they  ^ould  be  fretjuently  renewed. 

•  May  not  llic  spinners  mcnlioncd  by  Lccuu  eiUiock  (we  abort 
p.  J07,noti)  be  pci'ultkT  to  the  retiarj'  spiders,  and  rumilh  thi»  vi»- 
ciil  Uirriiil .' 

Sua 
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In  this  renewal,  as  above  hinted,  the  geometrical  spi- 
ders are  constantly  r^rulated  by  the  future  probable 
state  of  the  atmosphere,  of  which  they  have  such  a  nice 
perception,  that  M.  Q.  lyisjonval,  to  whom  we  are  in- 
debted for  the  fact,  has  proposed  them  as  most  accurate 
barometers.  He  asserts  that  if  the  weather  be  about  to 
be  variable,  wet  and  stormy,  the  main  threads  which  siqv 
port  the  net  will  be  certainly  short;  but  if  fine  settled 
weather  be  on  the  point  of  commencing,  these  threscb 
will  be  as  invariably  very  long*.  Without  going  the 
length  with  M.  IVIsjonval  of  deeming  his  discoveries  im- 
portant enough  to  regulate  the  march  of  armies,  or  the 
sailing  of  fleets,  or  of  proposing  tliat  the  first  iqspearance 
of  these  barometrical  spiders  in  spring  should  be  annoiBi- 
ced  by  the  sound  of  ^umpet,  I  have  reason  to  suppose 
irom  my  own  observations  that  his  statem^its  are  in  the 
main  accurate,  ami  that  a  very  good  idea  of  the  weadier 
may  be  formed  from  attending  to  these  insects. 

The  spiders  which  form  geometrical  nets  differ  from 
the  weavers  also  with  respect  to  the  situation  in  whicli 
they  watch  for  their  prey.  They  do  not  conceal  them- 
selves under  their  net,  but  are  placed  in  the  centre  with 
their  head  downwards,  and  retire  to  a  little  apartment 
formed  on  one  side  under  some  leaf  of  a  plant,  only  when 
obliged  by  danger  or  the  state  of  tlie  weather.  The  mo- 
ment an  unfortunate  fly  or  other  insect  touches  the  net, 
the  spider  rushes  towards  it,  seizes  it  with  her  fangs,  and 
if  it  be  a  small  species  at  once  carries  it  to  her  little  cell, 
and,  having  there  at  leisure  sucked  its  juices,  tlirows  out 
the  carcase.  If  tlie  insect  be  larger  and  sti*uggle  to  escape, 

•  Br<»7»  La  Fhre  dfs  Itiseciopkilet^  1  t^Ji. 
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[|  surprising  addriiss  slie  envelops  iL  with  llireiuls  in 
%'uriuiis  (llreciioiis,  until  both  its  wings  and  legs  being  ef- 
fect ually  fastened,  she  carries  it  ofT  to  her  den.  If  the 
captured  insect  be  a  bee  or  a  large  fly  so  strong  tliat  the 
spider  is  sensible  it  is  more  tlian  a  match  for  her,  she 
never  attempts  to  seize  or  even  entangle  it,  but  on  the  con- 
trary assists  it  to  disengage  itself,  and  oflen  breaks  off 
lliat  part  of  tlie  net  to  which  it  hangs,  content  to  be  rid 
iif  Buch  an  uiunanageable  intruder  at  an^-  price. — When 
larger  booty  is  plentiful,  these  spideni  seem  not  to  regard 
bmallcr  insects,  i  have  observetl  them  in  autumn,  when 
their  nets  were  almost  covered  with  the  Aphides  which 
iilled  tile  air,  impatiently  pulling  them  olfand  dropping 
tliem  luitouched  over  the  side^  as  tliough  irritated  that 
tlwir  meshes  sliould  be  occupied  witli  such  insignificant 
game. — A  species  of  spider  described  by  Lister,  {A.  eth- 
tiica,)  more  provident  than  its  bretliren,  suspends  its  prey 
in  the  ineslies  above  and  below  the  centre,  and  it  is  not 
unconunon  to  see  its  larder  tlms  stored  with  several  (lies  *. 
Vou  must  not  iiiler  that  die  toils  of  spiders  are  in  every 
fwrt  of  die  world  Ibrmed  of  such  fragile  materials  as  those 
which  we  are  accustomed  to  see,  or  dmt  they  are  every 
wlwjre  contented  with  small  insects  for  Uieir  food.  An 
auilior  in  the  Philosophical  Transarliom  asserts,  thai  llie 
spiders  of  Ueriimdas  spin  wclis  between  trees  seven  and 
eight  fatlioms  disUnt,  which  are  strong  enough  to  ensnare 
a  bird  as  Urge  as  a  tlirush*.  And  Sir  G.  Staunton  in- 
foniis  us,  tliat  hi  the  forests  of  Java,  spiders'  webs  are 
tneX,  willi  of  so  strong  a  texture  as  to  retjuirc  a  shaqi-cut- 
tiiig  instrument  to  make  way  through  them*. 

•  |,wcr, //if(..iiu«.-(.«.a-.'.iii.  4.        '  riiii.Tr.  10C8.p.7li'J, 
■  Ktitbaii.^ Ib  Ckino,\.'AVi. 
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l^or  must  you  suppose  that  all  the  spiders  of  this  coun- 
try which  catch  their  prey  by  means  of  snares,  follow  the 
same  plan  in  constructing  them  as  the  weavers  and  geo- 
metricians whose  opcrntions  I  have  endeavoured  to  de- 
scribe. The  form  of  their  snares  and  the  situation  in 
which  tliey  place  them  are  so  various,  that  it  is  impossible 
to  enumerate  more  than  a  few  of  the  most  remarkable 
jfranea  lah/rintkica,  L,  extends  over  the  blades  of  gnst 
a  large  white  horizontal  net  having  at  its  margin  a  cj'lin- 
drical  cell,  in  the  Iwttom  of  which,  secure  from  birds  and 
defended  from  the  rays  of  the  sun,  the  spider  lies  concealed, 
whence  on  the  slightest  movement  of  her  net  she  rushes 
out  upon  her  prey.  A.  tafens,  F,  conceals  itself  under  a 
small  net  spun  upon  the  upper  surface  of  a  leaf,  and  thence 
seizes  upon  any  insect  ihnt  chances  to  pass  over  ix.  A. 
IS-gtUlata,  Rossi,  forms  under  stones  and  in  slight  fitr* 
rows  in  the  ground  a  net  consisting  of  threads  spun  wicb- 
out  any  regularity  in  nil  directions,  but  so  strtMig  as  to 
entrap  grass-hoppers,  which  arc  said  to  be  its  prinnjial 
food ;  and  a  similar  inartificial  snare  of  simple  threads  is 
often  spun  in  windows  by  A.  bipunclata,  L.  and  several 
other  species.  A.  ienoctilata  and  its  afiinities  conceal 
themselves  in  a  long  cylindrical  straight  silken  tube,  fitm 
the  mouth  of  which  they  stretch  out  their  six  anterior  leet, 
whose  extremities  rest  upon  as  many  diverging  threads: 
thus,  as  soon  ns  an  insect  walks  across  any  of  the  ihrtAds 
(which  are  eight  or  ten  inches  long)  the  insect's  toes  giif 
it  warning  of  prey  being  at  hand,  when  it  rushes  out  and 
seldom  fails  to  secure  its  victim. 

"Thcspidtr's  loiivli  liow  i-Mjuijittlj'  fine  ! 
FiMi»  at  imh  ilucBil,  anU  Uvo  alune  the  line." 


M.  Hombcrg  tells  us  ttiat  he  lias  accn  n  ^igorolls  wa^ 
carried  ofTand  destroyed  by  one  of  these  species. 

The  spiders,  to  which  I  have  hidierto  advcrred,  seize 
iheir  prey  by  means  of  webs  or  nets ;  but  a  very  large 
number,  though,  like  the  former,  they  spin  silken  cocoons 
for  containing  their  eggs,  never  employ  tlie  same  material 
in  constructing  similar  snores,  of  which  they  make  no  use. 

These  may  be  separated  iuto  two  grand  div-isions;  tlic 
first  comprising  those  which  conceiU  themselves  and  lie 
in  ambuscade  for  their  pre}*,  ami  sometimes  run  (iftw  it 
to  a  sliort  distance;  the  second,  tliow  which  »re  con- 
stantly roaming  about  in  every  <Urection  in  search  of  it, 
nnU  seize  it  by  open  violence.  Tlie  former  Walckenner, 
in  his  admirable  work  on  spiders,  has  designated  by  the 
nwne  oi  Vagrants,  the  latter  liy  that  o{  Hunters',  \erm- 
ing  those  already  mentioned  which  spin  webs  and  nets, 
Sedenlaries :  if  to  these  you  adtl  the  Swimmers,  or  those 
species  which  catch  their  prey  in  the  water,  you  will 
have  an  idea  of  the  general  manners  of  the  whole  race 
of  spiders. 

The  artifices  of  that  trilje  which  Walckenaer  has  na- 
metl  vagrants  are  various  and  sinj^lar.  A.  holosericea 
and  many  otlier  species  conceal  themselves  in  a  little  cell 
ibrmed  of  the  rolled-up  leaf  of  a  plant,  «nd  thence  dart 
upon  any  insect  which  chances  to  pass;  while  A.  atrox 
and  its  affinities  select  for  Uieir  place  of  lunbush  a  hole 
in  a  wall,  or  lurk  behind  a  stone,  or  in  the  bark  of  a  tree. 
A.  eali/eina  more  ingeniously  places  herself  at  the  l>ot- 
tom  of  the  calyx  ofa  dead  flower,  and  pounces  upon  the 
unwary  flici  that  conii;  in  search  of  honey:  and  A.  arun- 
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dinacea  buries  henelf  in  the  thick  pankk  of  c  reed,  tnd 
fldxes  the  luckless  vLutors  enticed  to  rest  uponkersingj 
concealment  Many  of  this  tribe  at  times  quit  their  hir 
bitations,  and  by  various  stratagems  contrive  to  come 
iFithin  reach  of  their  prey,  as  by  pretending  to  be  dea^ 
hiding  thetnselves  behind  any  slight  pitgectiaii,  &e.  A 
white  species  I  have  often  observed  squatted  in  the  bk»» 
som  of  the  hawthorn  or  on  the  flowers  of  umbellifierop 
plants,  and  is  thus  eflfectually  concealed  by  the  similarilj 
of  colour. 

Foremost  amongst  the  spiders  comprehended  hj 
Walckenaer  under  the  general  name  of  hunters^  viibUk 
jsearch  after  and  c^ienly  seise  their  prqr»  must  be  cmoM* 
rated  the  monstrous  A.  amcylaria^  at  least  two  inches 
long^  which  takes  up  its  abode  in  the  woods  of  Soodi 
America,  and  has  been  reputed  to  seize  and  devour  em 
small  birds;  but  this  is  wholly  denied  by  Langsdod^  who 
declares  that  it  eats  only  insects*.  This  species,  as  wcH 
as  another  tropical  one,  A.  venatorioy  the  European  J» 
cemerUariaj  and  many  others,  construct  in  the  ground 
very  singular  cylindrical  cavities,  and  therein  carry  and 
devour  their  pr^.  These,  being  rather  the  habitatkxns 
of  insects  than  snares,  I  shall  describe  in  a  subsequent 
letter.  A.  saccaiOj  the  species  whose  affection  for  its 
young  I  have  before  detailed,  and  not  a  few  others  of  the 
same  fiunily,  common  in  this  country,  in  like  manner 
seize  their  prey  openly,  and  when  caught  carry  it  to  little 
inartificial  cavities  under  stones.  A.J[mbriata^  L.  hunts 
along  the  margins  of  pools ;  and   Lycosa  piraiica  of 

•  Bcmcrkungen  aufcintr  Jicue  urn  die  Weil.  i.  63. 
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'atckeAft^  nnd  its  L-oiigeiiers  not  uiily  clui&t;  llieir  prey 
in  tlic  same  situation,  but,  venturing  to  skate  upon  llie 
Burfiice  of  the  water  itself, 

" liathe  unwet  llicir  iiily  fornK,  and  dwell 

Willi  feet  repulsive  on  tlie  diiiipliiig  well." 
The  Rev.  It,  Sliepjiurd  has  often  noticed  in  Uie  fen 
ditches  of  Niirlijlk  &  ^-ery  lai'ge  spider  whivli  actually 
jbnns  a  rq/i  for  the  purpose  of  ubiHiiiing  its  prey  willi 
more  tiicility.  Keeping  tts  station  upon  a  bail  of  weeds 
about  tliree  inches  in  diameter,  probably  held  togcdier 
by  shght  tiilken  conis,  it  b  wafted  idong  die  surface  of 
the  water  upon  dtis  floating  island,  which  it  quits  the 
moment  it  sees  a  ih-owiiing  insect — not,  as  you  may  con- 
ceive, for  the  sake  of  applying  to  it  llie  process  of  the 
J-ltunane  Society,  but  of  liastenin<r  its  exit  by  a  more 
speedy  engine  of  dcstrucdon.  The  boolv  thus  seized  it 
devours  at  leUure  upon  its  raft,  under  which  it  retires 
when  alarmed  by  any  danger. 

The  last  of  the  tribe  of  hunters  that  it  is  necessary  to 
particularize,  are  those  which,  like  t)ic  tigers  a)nongst 
the  larger  animals,  seize  their  victims  by  leaping  upon 
them.  To  this  division  belongs  a  very  pretty  small 
bonded  species,  A.  scenka,  which  in  sumuter  may  lie 
seen  running  on  every  wall. 

To  Walckenaer's  swimmers,  the  last  of  his  grand 
tribes  of  spiders,  including  Aranea  aqualka,  L.  &c,  the 
first  line  of  the  8bo\e  quotation  from  Dr.  Darwin  is  par- 
ticularly applicable ;  for  these  actually  seize  tlieir  food  by 
diving  under  the  water,  their  bodies  being  kept  unwet 
by  a  coaling  of  air  which  constantly  surrounds  them. 
— TIiusoiic  single  race  of  insects  cxeinplil\ 
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almost  all  the  moiles  of  obtaining  food  which  preTidl 
amongst  predaceoiis  quadrupeds — the  audacioas  atluclc 
of  the  lion ;  tlie  wily  spring  of  the  tiger ;  the  sedentsr; 
cunning  of  the  Ij'nx ;  and  die  anipliibious  dexteriti^  of 
the  otter. 

This  general  view  of  the  stratagems  by  which  the 
spider  tribe  obtain  their  food,  imperfect  as  it  is,  will,  [ 
trust,  have  interested  you  sufficiently  to  drive  avay  the 
associations  of  disgust  with  which  you,  like  almost  evei^ 
one  else,  have  probably  been  uccii;^toined  to  regard  these 
insects.  Instead  of  considering  tliem  as  repulsive  com- 
pounds of  cruelty  and  ferocity,  you  will  hcnceforwanl 
see  in  their  procedures  only  tlie  ingenictns  contrivance  of 
patient  and  industrious  hunters,  who,  while  obeying  llie 
great  law  of  nature  in  procuring  their  sustenance  are 
actively  serviceable  to  the  hiunan  race  ut  destrOTii^ 
noxious  insects.  You  will  allow  the  poet  to  sligmalize 
them  as 

" , .  cuiuiiiifT  and  fierce, 

Mixture  ubhorrej  i" 

but  you  will  see  that  lliese  epitliets  are  in  reality  as 
unjustly  applied  to  ihcm  (at  least  with  reference  to  the 
mnle  in  wliich  they  jirocure  their  necessary  subsistence) 
as  to  the  patient  siwrtsman  who  laj-s  snares  for  the  bmls 
that  ore  to  serve  for  tl»e  dinner  of  his  Ikmily ;  smd  when 
you  hear 

" the  dnttttins  winii 

And  shriller  Mniiul  ilcdarc  extreme  duUvf^," 

you  will  as  little  think  it  tlie  pnrt  of  true  mercy  to  stT«lrii 
forth  "tlie  lielping  hospitable  hand"  lo  the  entr«]7[»ed  fly 
as  to  llie  captive  birds.      The  spider  rLi]iiirt-s  ]u^  intul  ib 
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veil  ns  the  Indian :  and,  however  to  our  weak  c»[>ncity 
be  gi-e&t  law  of  erealion  "  eot  or  be  eaten"  niny  seem 
aiiei  or  unnecessary,  knowing  as  we  do  that  it  is  ihe 
vdinaiice  of  a  beneficent  Being,  wJio  does  ail  things 
frell,  and  that  in  fact  ilie  sum  of  happiness  is  greatly 
RBgmented  by  it,  no  man,  who  does  not  let  a  morbid 
ICnsibility  get  tlie  better  of  his  judgement,  will,  on  ac- 
ttmnt  of  their  subjection  to  this  rule,  look  uiwn  preda- 
Mous  animals  with  abhorrencu. 

1  One  more  instance  of  the  stratagems  of  in5ci'l:>  in  pro- 
Bbring  their  prey  shall  concltide  this  letter.  Other  ex- 
Mnples  mi^t  be  adduceil,  bitt  tlie  enumeration  would 
be  tedious.  This,  from  an  order  of  insects  widely  dif- 
fering from  that  which  includes  the  race  of  spiders,  i-s 
perhaps  more  curious  and  interesting  than  any  of  those 
bitherto  recited.  The  insect  to  which  I  allude,  an  iu- 
bsbitant  of  the  south  of  Europe,  is  the  larva  of  a  species 
of  ant-lion  {Mip-mcleon,  L.),  so  called  Irom  its  singular 
■unners  in  this  state.  It  belongs  to  a  genus  between 
die  dragon-fly  and  the  Hemcrobiiis.  When  fidl  growni 
ifei  length  is  about  half  an  inch  :  in  shape  it  has  a  slight 
tesemblancc  to  a  wood-louse,  but  the  outline  of  the  bixly 
ore  triangular,  the  anterior  pait  being  considerably 
Fider  tliaii  the  posterior :  it  has  six  legs,  and  the  month 
is  fumishetl  with  a  forceps  consisting  of  two  mcurAcd 
jaws,  which  give  it  a  fonnidable  iipi>earance*.  If  we 
looked  only  at  its  external  conformation  and  habits,  wc 
diould  be  apt  to  conclude  it  one  of  ihe  most  helpless  ani- 
mals in  the  creation.  lis  solv  fmxl  is  the  juices  of  ulhec 
•  I'lAiL  XIX.  Fa.  a 
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iiUNScts,  pArticularly  ants,  but  Hi  ihe:  fini  view  it 
impossible  that  it  should  ever  secure  a  single  meel  Nit 
only  is  its  pace  slow,  but  it  can  walk  in.iia  other  dhe^ 
ti«xi  tluui  backwards;  you  may  judge^  tbanelbra^  vkt 
would  be  such  a  hunter's  duuioe  of  seiaang  an  active.aiL 
Nor  would  a  stationary  posture  be  more  fiivoiiraUe;  tat 
its  grim  aspect  would  iufidlibly  impress  upon  all  waodo^ 
ers  the  prudence  of  keeping  at  a  reqiectful  cUsttto^ 
Wliat  tlien  is  to  become  of  our  poor  antpJion?  Inksup 
petite  it  is  a  perfect  epicure,  nev^,  however  great  wkj 
be  its  hunger,  deigning  to  taste  of  a  carcase  unless  klaii 
previously  had  the  enjoyment  of  killing  it;  and  then  ca- 
tracting  only  the  finer  juices.  In.  what  possible  wsay  C0i 
it  ccmtrive  to  supply  such  a  succession  of  delicaciesi  whoi 
its  ordinary  habits  seem  to  unfit  it  ibr  obtaining  enrentb 
coarsest  provision  ?  You  shall  hear.  It  accompliiiMi 
by  artifice  what  all  its  open  effiurts  woiil4  have,  been  va- 
equal  to.  It  digs  in  loose  sand  a  conical  pit»  in  thehil* 
torn  of  which  it  conceals  itself^  and  there  seises  upon  the 
insects  whicli,  chancing  to  stumble  over  tlie  margini  sit 
precipitated  down  the  sides  to  the  centre.  ^  How  won- 
derful !"  you  exclaim :  but  you  will  be  still  more  sur- 
prised when  I  have  deiscribed  the  whole  prcKiess  hj 
which  it  excavates  its  trap,  and  die  ingenious  contri- 
vances to  which  it  has  recourse. 

Its  first  concern  is  to  find  a  soil  of  loose  dry  sand,  in 
the  neiglibourhood  of  which,  indeed,  its  provident  mo» 
tlier  has  previously  taken  care  to  place  it,  and  in  a  shel- 
tered spot  near  an  old  wall,  or  at  tlie  foot  of  a  tree.  This 
is  necessiiry  on  two  accounts :  the  prey  most  acceptable 
to  it  abounds  tiicre,  and  no  other  »oil  would  suit  for  die 


Aonslructiuii  ol'iu  simrp.     Its  iievt  sre|»  is  to  trace  in  the 

[l^nd  a  circlf,  which,  like  the  furrow  with  which  Uomuli 

|«iarked  out  the  limits  ol'  his  new  ciiy,  is  to  determine  tlie 

;«istent  of  its  future  abo«!e.     This  bein^  done,  it  proceeds 

(to  excftvate  the  cavity  by  tlirowing  out  tlie  sand  in  n 

I.Wode  not  less  sin^ilar  than  efiective.     PlHcing  itself  in 

lUte  inside  of  the  circle  which  it  hus  Iroced,  it  thrusts  the 

rfcintl  p.irt  of  its  IhmIv  undur  tlie  snnd,  nnd  with  one  of  its 

mtre-legs,  serving  s«  a  shove),  it  cliarges  its  flat  and  square 

rliead  with  a  loaii,  which  it  immediately  throws  over  the 

I  CHitslde  of  the  circle  with  a  jerk  strong  ennugh  to  carry  it 

•  to  the  distance  of  several  iiichas.      TliLs  little  manoeuvre 

I' is  executed  with  surprising  promptitude  and  address.    A 

[ipirdener  does  not  operate  so  quickly  or  so  well  with 

his  spade  and  his  foot,  as  the  ant-lion  with  its  head  and 

I  1^. — Walking  backwards,  and  constantly  repeating  the 

process,  it  soon  arrives  at  tlie  part  of  the  circle  from 

"Which  it  set  out.     It  then  traces  a  new  one,  excavate!^ 

Another  tiirrow  in  a  similar  manner,  and  by  a  rejtetition 

«f  these  operations  at  length  arrives  at  tlie  centre  of  ils 

cavity.      One   circumstance   deserves   remark — that   it 

never  lootls  its  head  with  the  snnil  lying  on  the  aiitsii/e 

of  the  circle,  though  it  woidd  be  as  easy  to  do  this  with 

the  outward  leg,  as  to  remove  the  sand  witliin  the  circle 

by  the  inner  leg.      But  it  knows  that  it  is  tlie  sand  in  the 

interior  of  the  circle  only  that  is  to  be  excavated,  anil  it 

therefore  constantly  uses  the  leg  next  the  centre.     It  will 

readilv  occur,  however,  that  to  use  one  leg  as  a  shovel 

exclusively  throughout  the  whole  of  such  a  toilsome  ojje- 

ntion.  would  l>e  extremely  wearisome  and  painful.     For 

this  difliculty  our  irif;cnious  pioneer  ha»^  a  rcsoiuie.    Aller 
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fiiilshiiig  the  excavation  of  aae  circular  (iirrow,  it  tracei 
the  uext  ill  on  t^posite  ^irccLiun ;  aiid  thus  ftlternalriy 
exercises  each  of  its  legs  witJiout  tiring  eltJier. 

In  the  course  of  its  latwuis  it  tre<]uently  meets  viA  ] 
small  stones :  these  it  places  u]Kiti  its  head  one  by  on^ 
uiil  jerks  over  ihc  niiirgin  of  the  pit.  But  sometime^ 
when  near  the  Imttoiii,  a  pebble  presents  itsolf  o£  iSB 
BO  large  tlmt  tills  process  is  impossible,  its  head  not 
being  sufitcieiitly  broad  and  strong  to  bear  so  great  t 
weight,  and  tlie  heiglit  being  too  consideraUe  to  admit 
of  jirojecting  su  large  a  body  to  the  top.  A  more  iiii[» 
dent  hibourer  would  despair,  but  not  so  our  iiisecL  A 
new  plan  is  adopted.  l)y  a  niaiiKuvre,  not  ea^y  de- 
■cribcd,  it  lilts  the  stone  upon  its  Imck,  kcejis  it  io  s 
steady  )x>sition  by  aii  alternate  motion  of  tile  scgmenU 
which  coni|Kise  tlmt  part;  and  carefully  walking  op  tbt 
ascent  with  the  burtlken,  deposits  it  on  the  outside  of  tbc 
margin.  When,  as  occasionally  happens,  die-  stom  if 
round,  the  labour  becomes  most  dillicult  and  paiifiiL 
A  spectator  watching:;  tlie  motions  of  the  ant^im  fidi 
XII  inexpressible  Interest  in  its  bchalC  Heseesitndi 
vast  exertion  elevate  Uic  stone,  and  begin  its  ardnont 
retrograde  ascent :  at  every  moment  the  burthen  kMtn 
to  one  side  or  the  otlier :  tite  adroit  porter  lifts  up  ik 
figments  of  its  back  to  balance  it,  and  has  ali^J 
nearly  reached  the  top  of  the  pit,  when  a  stumble  or  a  juii 
mocks  all  its  efforts,  nnd  the  stone  tumbles  headkaig  b> 
the  bottom.  Mortified,  but  not  despairing,  the  ant-lion 
returns  to  die  cliorge;  again  replaces  Uie  stone  on  iu 
back ;  aga'ui  ascends  the  side,  an.)  artfully  avails  himselli 
(or  a  road,  of  the  clianncl  formed  by  the  falling  sloiic, 


against  the  sides  of  which  he  can  support  his  loail.  This 
time  iKwsibly  he  succeeds ;  or  it  may  be,  as  is  often  the 
case,  the  stone  Again  roils  down.  When  thus  imfbrtu- 
aate,  our  little  Sisyphus  has  been  seen  six  times  patiently 
to  renew  hb  attempt,  and  was  at  last,  as  such  heroic  reso- 
lution ilesen-ed,  successful.  It  is  only  after  n  series  of 
trials  have  demonstrated  the  impossibility  of  succeeding 
that  our  engineer  yields  to  fate,  and,  quitting  his  lialf- 
excavated  pit,  begins  the  formation  of  another. 

When  all  obstacles  are  overcome,  and  the  pit  is 
fint^etl,  it  presents  itself  as  a  conical  hole  rather  more 
than  t«-o  inches  dee]>,  gradually  contracting  to  a  jKiint 
at  the  bottom,  and  about  three  inches  wide  at  the  top*. 
The  ant-lion  now  takes  its  stiUion  at  the  bottom  of  the 
^t,  and,  tluit  its  gruff'  appearance  may  not  scare  the 
passengers  which  iippi"onch  its  den,  covers  itself  witli 
sand  all  except  the  points  of  its  expanded  forceps.  It 
ia  not  long  before  an  ant  on  its  travels,  fearing  no  harm, 
steps  upon  tlie  margin  of  the  pit,  cither  accidentally  or 
for  the  purpose  of  exploring  the  depth  bdow.  Alas ! 
its  curiosity  b  dearly  gratified.  The  faitliless  sand 
slides  from  under  its  feet ;  its  struggles  but  hasten  its 
descent;  and  it  is  precijtitated  lieodlong  into  the  jawa 
of  the  concealed  devourer.  Sometimes,  however,  it 
dumccs  tliat  the  ant  is  able  to  stop  itself  midway,  and 

•Tiie  nciti  or  tliis  annual  which  I  saw  at  Fontainblcau  (in  the 
pil  proJiRing  the  fossil  iiujned  after  that  place)  were  searccly  half 
the  diajcnsom  here  given,  but  they  might  probMily  be  younger  in- 
UCU.  1  fcept  one  ill  a  box  of  Bsnd  severBl  days,  in  which  it  regu< 
Urly  formed  its  pit,  whenever  obliterated  by  tluiking.  The  bottom 
of  the  bo\  unfortunately  came  out  as  I  was  upon  my  return  to  Eng- 
tmd,  nnil  tlie  animal  wnn  killed. 
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with  all  bfiste  scrambles  up  i^n.'  Ko  aodner  ddo'die 
antrlkm  perceive  this,  (for,  bring  furnished  widi  ax 
eyes  oa  each  side  of  his  head,  he  is  suflldeotly  sh«p 
n^ted,)  than,  shaking  off  his  inactintj,  he  ha0Oj 
shovels  loads  of  sand  upon  his  head,  and  yiganmij 
throws  them  up  in  quick  succession  upcm  the  eaqiiiy  in- 
sect, which,  attacked  by  tuch  a  heavy  shower  frdn  be- 
low, and  treading  on  so  unstable  a  path,  is  almost  wh 
evitably  carried  to  tlie  bottom;  The  instant  his  vidiB 
b  &trly  within  reach,  the  ant-lion  saxes  hnn  between 
his  jaws,  which  are  admirable  instruments,  at  the  ssflMt 
time  hooked  for  holding^  and  hollow,  furnished  wil&  a 
lateral  pUton,  for  sucking^  and  at  his  leisure  eHracliiV 
all  the  juices  of  the  body,  regales  upon  formic  adL 
The  dry  carcase  he  subsequently  jerks  out  of  his.de% 
that  it  may  not  encumber  him  in  his  future  contesti^  sr 
betray  tlie  <^ horrid  secrets  of  his  prison^ouse:^  snA 
if  the  sides  of  the  pit  have  received  any  damage^  hs 
leaves  his  concealment  for  awhile  to  repair  itr.whidi 
having  done,  he  resumes  his  station. 

In  this  manner  in  its  larva  state  this  insect  lites 
nearly  two  years?,  during  all  which  time  it  receives  no 
food  but  wliat  has  been  caught  through  the  sirtifice  above 
described  Tlioiigh  all  living  insects,  for  I  have  fed  it 
with  flies,  are  equally  acceptable  to  it,  as  the  winged 
tribe  can  easily  take  flight  from  its  pit  should  they  chance 
to  fall  into  it,  its  prey  consists  chiefly  of  apterous  species 
of  which  ants  form  by  far  tlie  largest  portion,  widi  occa- 
sionally an  unwary  spider  or  wood-louse.  ^Vhen  the 
full  period  of  its  groiith  is  attained  it  retires  under  the 
sand ;  spins  with  lis  anus  a  silken  cocoon ;  remains  a 
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chrysalis  a  few  weekii;  and  tlien  breaks  forth  a  four- 
winged  insect  resembling,  as  before  observed,  the  dragon- 
fly both  in  appearance  and  maimers,  and  preying  in 
like  manner  oti  moths,  butterflies,  and  other  iusecls'. 

The  lar\a  of  Mi/rmdcon  furmicnrita  is  not  tlie  only 
insect  wliich  avails  itself  of  a  trap  tor  obtaining  its  prey. 
A  plan  in  must  respects  similitr  is  adopted  by  that  of  b 
fly  (^Rhagio  VermiUoy  F.)  iu  form  somewhat  resembling 
the  common  flesh  jnaggot.  This  also  digs  a  funnel- 
shaped  cavity  in  loose  earth  or  sand,  but  deeper  in  pro- 
portion to  its  width  than  that  of  M.  formicarius,  and  ex- 
^  carated  not  by  regular  circles,  but  by  throwing  out  tlie 
eartli  obUquely  on  all  siiles.  When  its  trap  is  finished, 
it  stretcltes  itself  near  the  bottom,  remainijig  stifi"  and 
without  motion  like  a  piece  of  wood,  and  tlie  last  seg- 
ment bent  at  an  angle  with  the  rest,  so  as  to  form  a  strong 
point  of  support  in  tjie  struggles  which  it  often  neces- 
Bahty  has  with  vigorous  prey.  The  moment  an  insect 
fails  into  the  pitikll,  the  lar^'a  writhes  itself  round  it  hku 
a  serpent,  transfixes  it  with  its  mandibles,  and  sucks  its 
juices  at  its  ease.  If  the  insect  escapes,  the  larva  casts 
above  it  jets  of  sand  with  surprising  rapidity  ■'. 


I  am,  &c 


■  Reoum.  vi.  333-78.     Bonnet,  ii.  380. 

>-  Bonnet,  is.  414.     De  Gwr,  vi.  108. 1.  10. 
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LETTER  XIV. 


HABITATIONS  OF  INSECTS. 

In  forming  an  estimate  of  the  civilization  and  intelleo 
tual  progress  of  a  newly  discovered  people,  we  usually 
pay  attention  to  their  buildings,  and  other  proo&  of 
architectural  skill.  If  w«  find  them,  like  the  wretched 
inhabitants  of  Van  Diemen's  Land,  without  other  abodes 
than  natural  caverns  or  miserable  penthouses  ci  barkj 
we  at  once  regard  them  as  the  most  ignorant  and  ua- 
humanized  of  their  race.  If,  like  the  natives  of  the 
South  Sea  Isles,  they  have  advanced  a  step  further,  and 
enjoy  houses  formed  of  timber,  thatched  with  leaves, 
and  furnished  with  utensils  of  different  kinds,  we  are 
inclined  to  place  them  considerably  higher  in  the  scale. 
When,  as  in  the  case  of  ancient  Mexico,  we  discover  a 
nation  inhabiting  towns  containing  stone  houses,  regu- 
larly disposed  into  streets,  we  do  not  hesitate  without 
other  inquiry  to  decide  that  it  must  have  been  civilized 
in  no  ordinary  degree.  And  if  it  were  to  chance  that 
some  future  Park  in  Africa  should  stmnble  upon  the 
ruins  of  a  large  city>  where,  in  addition  to  these  proofs 
of  science,  every  building  was  constructed  on  just  geo- 
metrical and  architectural  principles;  where  the  ma- 
terials were  so  employed  as  to  unite  strength  with  light- 
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I,  and  a  coniined  site  so  artfully  occupied  as  to  obtain 
spacious  symmetrical  opartmeiits,  we  sliouid  eagerly  in- 
quire into  the  history  of  the  iiihobitants,  and  sigh  over 
the  remains  of  a  race  whose  intellectual  advances  we 
should  infer  with  certainty  were  not  inferior  to  our  own. 
Were  we  by  tlie  same  test  to  estimate  iJie  sagacity  of 
die  different  classes  of  animals,  we  should  beyond  all 
doubt  assign  the  highest  place  to  insects,  which  in  the 
construction  of  their  habitations  leave  all  the  rest  far  be- 
hind. The  nests  of  birds,  from  the  rook's  rude  assem- 
blage of  sticks  to  the  pensile  dwellings  of  the  tailor-bird, 
wonderful  as  they  doubtless  are,  are  indisputably  eclipsed 
by  the  structures  formed  by  many  insects ;  and  the  re- 
gular villages  of  the  beaver,  by  far  the  most  sagacious 
architect  amongst  quadruijeds,  must  yield  the  palm  to  a 
wasp's  nest.  You  will  think  me  hereguilty  of  exaggera- 
tion, and  that,  blinded  by  my  attachment  to  a  favourite 
pursuit,  ]  am  elevating  the  little  objects,  which  I  wish  to 
recommend  to  your  sludy,  to  a  rank  beyond  their  just 
claim.  So  far,  however,  am  I  from  Ijeing  conscious  of 
any  such  prejudice,  diat  1  do  not  hesitate  to  go  further, 
and  assert  that  the  pyramids  of  Egj-pt,  as  the  work  of 
man,  are  not  more  wonderful  for  their  size  and  solidity 
than  are  the  structures  built  by  some  insects. 

To  describe  the  most  remarkable  of  these  is  my  pre- 
sent object :  and  that  some  method  may  be  observed,  I 
shall  in  this  letter  describe  the  habitations  of  insects  living 
in  a  state  of  solitude,  and  built  each  by  a  single  architect; 
and  in  a  subsequent  one,  those  of  insects  living  in  soci- 
eties, built  by  the  united  labours  of  many.  The  former 
cls&s  may  be  conveniently  subdivided  into  habilationa 
2  r  a 
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built  by  the.  parent  insect,  not  for  its  own  use,  but  fer  tbe 
convenience  of  its  &ture  young;  and  those  which  are 
formed  by  the  insect  that  inhabits  them  for  its  own  accom- 
modation.    To  the  first  I  shall  now  call  your  attention. 

The  solitary  insects  which  construct  habitations  fiir 
their  &ture  young  without  any  view  to  their  own  accom- 
modation, chiefly  belong  to  the  order  Hj/menopiera^  and 
are  princi{>ally  different  species  of  wild  bees.  Of  these 
the  most  simple  are  built  by  M.  succincta^  fodiensy  and 
other  species  of  the  first  fiunily  of  the  genus  Meliiia^ 
Kirby  {CoUeteSf  Latr.).  The  situation  which  the  parent 
bee  chooses,  is  either  tlie  dry  earth  of  a  bank,  c^  the 
vacuities  of  stone  walls  cemented  with  earth  instead  ol 
mortar.  Having  excavated  a  cylinder  about  two  inches 
in  depth,  running  usually  in  a  horizontal  direction,  the 
bee  occupies  it  with  three  or  four  cells  about  half  an  indi 
long,  and  one-sixth  broad,  sh24)ed  like  a  thimble,  the  end 
of  one  fitting  into  the  mouth  of  another.  The  substance 
of  which  tliese  cells  are  formed  is  two  or  three  layers  of 
a  silky  membrane,  composed  of  a  kind  of  glue  secreted 
by  the  animal,  resembling  gold-beater's  lea^  but  much 
finer,  and  so  thin  and  transparent  tliat  the  colour  of  an 
included  object  may  be  seen  through  them.  As  soon  as 
one  ceU  is  completed,  the  bee  deposits  an  egg  within,  and 
nearly  fills  it  with  a  paste  composed  of  ])ollen  and  honey; 
which  having  done,  she  proceeds  to  form  another  cell, 
storing  it  in  like  manner  until  the  whole  is  finished,  when 
she  carefully  stops  up  the  moutli  of  the  orifice  with  earth. 
Our  countryman  Grew  seems  to  have  found  a  series  of 
these  nests  in  a  singular  situation — the  middle  of  the 
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pith  of  an  old  elder-branch — in  which  tliey  were  ))taced 
lcn<fthwiie  one  after  oiiotlier  with  a  tliiii  boundiiry  be- 
tween cacli*. 

Cells  comjxKed  of  &  slmllnr  membranaceous  substiuice, 
but  placed  in  a  ihlfcrent  situation,  are  constructed  by 
^pis  manicala,  X»  This  gay  insect  d'lcs  not  excavate 
boles  for  their  reception,  but  places  them  in  the  cavities 
of  old  ti-ees,  or  of  any  other  object  tliat  suits  its  purpose. 
Sir  Tiiomas  CuUiim  discovered  the  nest  of  one  in  die 
inside  of  the  lock  of  a  garden-gute,  in  which  I  have  abo 
since  twice  found  tliem.  It  sliould  seem,  however,  that 
such  situations  woidd  be  too  cold  lor  the  grubs  without 
a  coating  of  some  non-conducting  substjincc.  The  j>a- 
rent  bee,  therefore,  after  having  constructed  die  cells,  laid 
an  egg  in  each,  and  filled  them  widi  a  store  of  suitable 
food,  plasters  tliem  witli  a  coverirg  of  vermiform  masses, 
&|>parently  composed  of  honey  and  pollen ;  and  having 
done  tllis,  aware,  long  before  Count  Runilbrd's  ex)>eri- 
ments,  what  materials  conduct  heat  most  slowly,  she  at^ 
tacks  tlie  woolly  leaves  of  Stac/ij/s  lajtala,  Agrostemma 
coronaria,  luid  similar  plants,  and  widi  her  mandibles  in-f 
dustriously  scrapes  oil"  die  wool,  which  widi  her  fore  legs 
she  rolls  into  a  little  ball  and  carries  to  her  ncsL  lliis 
wool  she  sticks  upon  the  plaster  that  covers  her  cells, 
tuid  thus  closely  envelops  them  with  a  warm  coating  of 
down  impervious  to  every  change  of  tcmperatine'". 
The  bee  last  described  may  be  said  to  exercise  die 
•  Grow**   Bai-ilirt  of  GmiAan  CaOedgt,  154.     Kirby   Mon.  Ap. 

''  Man.  Ap.  Aiuit.'iA'iS.  Apit**.f.~-^.  From  later  obscnatiims 
I  am  inclined  to  think  thnt  Ihesc  ccKs  may  poijibly,  as  in  the  caw  of 
the  hurabl&^icc,  be  in  fad  formcii  by  ilie  larva  previously  to  bccoui- 
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trade  ota  doiliier.  Another  nuiner 
more  properly  compared  to  carpenters,  boring  with  iu- 
credible  labour  out  of  the  solid  wood  long  cirlindrical 
tubes,  and  dividing  them  into  various  cells.  Amongst 
these,  one  of  tlie  nio&t  remarkable  is  the  Ajn's  violacea,  L. 
[Xj/tocopa,  Lair.),  a  large  species,  a  native  of  Southern 
Europe,  distinguished  by  beautifiil  wings  of  a  deep  violet 
colour,  and  found  commonly  in  gardens,  in  the  upright 
putrescent  espaliers  or  vine-props  of  which,  and  occasion- 
ally in  the  garden  seats,  doors  and  window-shutters,  she 
makes  her  nesL  In  the  beginning  of  spring,  after  re- 
penteil  and  careful  surveys,  she  fixes  upon  a  piece  of  wood 
suitable  for  her  purpose,  and  with  her  strong  mandibles 
begins  die  process  of  boring.  First  proceeding  obliqael^ 
downwards,  she  soon  points  her  course  in  a  direction 
parallel  with  the  sides  of  the  wood,  and  at  length  with 
unwearied  exertion  forms  a  cylindrical  hole  or  tunnel  not 
less  than  twelve  or  fifteen  inches  long  and  half  an  inch 
broad.  Sometimes,  where  the  diameter  will  admit  of  it, 
three  or  four  of  these  pipes,  nearly  parallel  with  each 
other,  are  bored  in  the  same  piece.  Hercidean  as  this 
task,  which  is  the  labour  of  several  days,  appears,  it  ii 
but  a  small  part  of  what  our  industrious  bee  cheerfuUj 
undertakes.  As  yet  she  has  conipleted  but  the  shell  of 
the  destined  habitation  of  her  oifspring;  each  of  wbich, 
to  the  number  of  ten  or  twelve,  will  require  a  separate 
and  distinct  apartment.     How,  you  wUI  ask,  is  she  lo 

ing  a  pupa,  after  having  eaten  the  provition  of  pollen  and  konej  wid 
which  the  purcnl  bee  hud  surrounded  it.  The  vetiniciilar  *bl(x> 
however,  of  flic  inaiset  with  whioh  the  caies  are  Mirroiinded,  ito» 
not  leem  easily  reconcileable  with  this  °iippcintion,  unlest  tbejrltn 
coii>i<1erc(l  »=  tlic  exttcmeiil  of  ihc  litnn. 
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form  Hiese  ?  With  wlial  materials  can  she  construct  the 
flcwrs  and  ceilings?  Why  truly  God  "  doth  instruct  her 
to  discretion  and  dotli  teach  her."  In  excavating  her 
tunnel  she  has  detached  a  large  quantity  of  fibres,  which 
lie  on  the  ground  like  r  heap  of  snw-dust.  This  material 
supplies  all  her  wants.  Having  deposited  an  egg  at  the 
bottom  of  the  cylinder  along  with  tlie  requisite  store  of 
pollen  and  lioney,  slie  next,  at  the  height  of  about  three 
quarters  of  an  inch,  {which  is  the  depth  of  each  cell,)  con- 
structs of  particles  of  the  saw-dust  glued  together,  and 
also  to  the  sides  of  the  tunnel,  wliiit  may  be  called  an  nn> 
nular  stage  or  scaffolding.  Wlicn  this  is  sufficiendy  hard- 
ened, its  interior  edge  affords  support  for  a  sectmd  ring 
of  the  same  materials,  and  thus  the  ceiling  is  gradually 
ibrmcd  of  these  concentric  circles,  till  there  remains  only 
a  small  orifice  in  its  centre,  which  is  also  closed  with 
a  circular  mass  of  agglutinated  particles  of  saw-dusL 
When  this  partition,  which  serves  as  the  ceiling  of  the 
first  cell  and  the  flooring  of  the  second,  la  finished,  it  is 
about  llie  thicVness  of  a  crown-piece,  and  exhibits  the  ap- 
pearance of  as  many  concentic  circles  as  the  animal  has 
mode  pauses  in  her  labour.  One  cell  being  finished,  she 
proceeds  to  another,  which  she  furnishes  and  completes 
in  the  same  manner,  and  so  on  until  she  has  divided  her 
*fhole  tunnel  into  ten  or  twelve  apartments. 

Here,  if  you  have  followed  me  in  this  detail  with  the 
interest  which  I  wish  it  to  inspire,  a  query  will  suggest 
itselE  It  will  strike  you  that  such  a  laborious  undertaking 
«s  the  constructing  and  furnishing  these  cells,  cannot  be 
«lie  work  of  one  or  even  of  two  (lays.  Considering  tliat 
«vcrv  cell  reqiiires  a  store  of  honey  unA  pollen,  not  to  be 
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collected  bat  with  long  toil,  and  that  a  considerable 
terval  must  be  spent  iii  ugglutiiiatirig  the  floors  of  each, 
it  will  be  very  obvious  to  you  tJiiit  ihe  last  e^  in  the  last 
cell  must  be  laid  many  days  after  the  first.  We  are  cer- 
tain, therefore,  tliat  tl»e  first  egg  will  become  a  gmb,  and 
consequeuUy  a  perfect  bee,  many  days  before  the  last 
What  then  becomes  of  it?  you  will  ask.  It  is  impossibie 
that  it  should  make  its  escape  tlirough  eleveu  superiiicimi- 
bent  cells  without  destroying  the  immature  tenants; 
it  seems  equally  impossible  ttint  it  should  remain  patiently 
in  confinement  below  them  ^ntil  they  ai'e  all  disclosed, 
lids  dilemma  our  heaven>taught  architect  has  pForideJ 
against.  Widi  forethought  never  enough  to  be  admired 
she  has  not  constructed  her  tunnel  with  one  ojjening  only, 
but  at  die  further  end  bos  pierced  another  orifice,  a  kind 
of  back-door,  through  which  the  insects  produced  by  the 
first-laid  eggs  successively  emerge  into  day.  In  fiict,  ail 
tlie  young  bees,  even  the  uppermost,  go  out  by  tliis  road; 
for,  by  an  exquisite  instinct,  each  grub,  when  about  to 
become  a  pupa,  places  itself  in  its  cell  with  its  head  down- 
wards,  and  tlius  is  necessitated,  when  arrived  at  its  hsi 
state,  to  pierce  its  cell  in  Uiis  direction'. 

Ceratina  albtlabrU  of  Spiuola,  who  has  given  an  inteN 
esting  account  of  its  manners,  [Prosopis,  F.,  Melitia  *.  !>■ 
Kirby,)  forms  its  cell  upon  the  general  plan  ol"  the  bee 
just  described,  but,  more  economical  of  labour,  cliooses  * 
branch  of  briar  or  bramble,  in  the  pith  of  which  she  ex- 
cavates a  canal  about  a  foot  long  and  one  line,  or  som^ 
times  more,  in  diameter,  with  from  eight  to  twelve  cells 

•  Reaiim.  ri.  39^0.  Man.  Ap.  Augl.i.\%^.  Jpu«««,S.A 
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separated  from  each  other  by  partitions  of  particles  of 
pith  glued  together '. 

Such  are  the  curious  habitations  of  the  carpenter  bees. 
Next  I  sliall  introduce  you  to  the  nut  less  interesting 
structures  of  anotlicr  family  which  carry  on  the  trade  of 

[  masons,  building  their  solid  houses  solely  of  artificial 
stone.  The  first  step  of  tlie  mother  bee,  Apis  murariot 
Oliv.  {Anfkophora,  F.,  Megackile,  Latr.)  is  to  fix  upon 
a  proper  situation  for  the  future  mansion  of  her  offspring. 

I  For  tliis  she  usually  selects  an  angle,  sheltered  i>y  any 
projection,  on  the  south  side  of  a.  stone  wall.  Her  next 
care  is  to  provide  materials  for  tlie  structure.    The  chief 

^    oftJiese  is  sand,  which  she  carefully  selects  grain  by 

I*  grain  from  such  as  contains  some  mixture  of  earth. 
These  grains  she  glues  together  with  her  viscid  saliva 
into  masses  the  size  of  small  shot,  and  transports  by 
means  of  her  jaws  to  the  site  of  her  castle".  With  a 
number  of  these  masses,  which  are  the  artificial  stone  of 
which  her  building  is  to  be  composed,  united  by  a  ce- 
ment prefei-able  to  ours,  she  first  forms  the  basis  or  foun- 
dation of  the  whole.  Next  she  raises  the  walls  of  a  cell, 
which  is  about  on  inch  in  length  and  half  an  inch  broad, 
and  before  its  orifice  b  closed  in  form  resembles  a  thim- 
ble. This,  after  depositing  an  egg  and  a  supply  of  ho- 
ney and  pollen,  f.hc  covers  in,  aiid  tlien  proceeds  to  the 
erection  of  a  second,  which  she  finishes  in  tlie  some  man- 
ner, until  the  whole  number,  which  varies  from  four  to 


■  Ann.  du  Mia.  x.  S3G.  ''  Reaumur  plausibly  supposes  thst 

It  basbcen  rrmu  obscrvinglhitbeedius  loaded,  that  die  taJc  oicntion- 
cd  by  Aristotle  and  Pliny,  of  the  hive-bee's  ballaitine  itself  with  a 
bit  of  stone  previously  to  flying  home  in  a  high  wind,  has  ariien. 
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eight,  is  completed.  The  vacuities  between  the  odbi 
which  are  not  placed  in  any  regular  order,  some  bcmg 
parallel  to  the  wall,  others  perpendicular  to  it,  and  vAen 
inclined  to  it  at  different  angles,  this  laborious  architect 
fills  up  with  the  same  material  of  which  the  cells  are 
composed,  and  then  bestows  upon  the  whole  gtoap  a 
common  covering  of  coarser  grains  of  sand.  The  fiyna 
of  the  whole  nest,  which  when  finished  is  a  solid  mass 
of  stone  so  hard  as  not  to  be  easily  penetrated  with  the 
blade  of  a  knife,  is  an  irr^ular  oblong  of  the  same  «► 
lour  as  the  sand,  and  to  a  casual  observer  more  resem* 
bling  a  splash  of  mud  than  an  artificial  structure.  These 
bees  sometimes  are  more  economical  of  their  labour, 
and  repair  old  nests,  for  the  possession  of  which  thqr 
have  very  desperate  combats.  One  would  have  sup- 
posed that  the  inhabitants  of  a  castle  so  fortified  mij^ 
defy  the  attacks  of  every  insect  marauder.  Yet  an  Ich* 
neumon  and  a  beetle  {Clerus  c^iarius,  F.)  both  contrivt 
to  introduce  their  eggs  into  the  cells,  and  the  larvs  pro- 
ceeding from  them  devour  their  inhabitants  *. 

Otlier  bees  of  the  same  family  with  that  last  described, 
use  different  materials  in  the  construction  of  their  nests. 
Some  employ  fine  earth  made  into  a  kind  of  mortar  with 
gluten.  Another  (A,  ccendescens,  L.),  as  we  learn  fWm 
De  Geer,  forms  its  nest  of  argillaceous  earth  mixed  with 
chalk,  upon  stone  walls,  and  sometimes  probably  nidifi- 
cates in  chalk-pits.  Apis  bicomiSj  L.  selects  the  hollow* 
of  large  stones  for  the  site  of  its  dwelling;  while  others 
prefer  the  holes  in  wood. 

The  works  thus  far  described  require  in  general  less 
■  Reaiiin.  >i,  .37-88.    Mon.  Ap,  Angl.  i.  179. 
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^^wu  than  labour  and  patience :  but  it  is  far  otherwise 
nf'ixii  the  nests  of  the  last  tribe  ofai'lificers  amongst  wild 
bees  to  wliich  I  shall  advert — the  liangers  of  tapestry, 
or  upholsterers — those  which  line  the  holes  excB\-ated 
in  tlie  earth  for  the  reception  of  tlieir  young,  with  an  cle- 
gant  coating  of  flowers  or  of  leaves.  Amongst  the  most 
interesting  of  these  is  Apis  Papavais,  {Mtgachile,  Latr. 
Anihophora,  F.)  a  species  whose  manners  have  been  ad- 
mirably described  by  Reaumur.  This  little  bee,  as  though 
fascinated  with  the  colour  most  atiracUve  to  our  eyes, 
invariably  chooses  for  the  hangings  of  her  apartments 
the  most  bnUiant  scarlet,  selecting  for  its  material  the 
petals  of  the  wild  poppy,  which  she  dexterously  cuts 
into  the  proi>er  form.  Her  first  process  is  to  excavate 
in  some  pathway  a  burrow,  cylindrical  at  tJie  entrance 
but  swelled  out  below,  to  the  depth  of  about  three  inches. 
Having  (>olishcd  the  walls  of  this  little  apartment,  she 
next  flies  to  a  neighbouring  field,  cuts  out  oval  portions 
of  the  flowers  of  poppies,  seizes  them  between  her  legs 
and  returns  with  them  to  her  cell ;  mid  though  separated 
from  the  wrinkled  petal  of  a  half-expanded  flower,  she 
knows  how  to  straighten  their  folds,  and,  if  too  large,  to 
fit  them  for  her  purpose  by  cutting  ofl*  the  superfluous 
parts.  Beginning  at  die  bottom,  she  overlays  the  walls 
of  her  mansion  willi  this  brilliant  tapestry,  extending  it 
bIso  on  the  surface  of  the  ground  round  the  margin  of 
the  orifice.  Tlie  Imtlom  is  rcndcrctl  warm  by  tlirc«  or 
four  coats,  and  Uie  sides  have  never  less  tlian  two.  The 
litdc  upholsterer,  huvlng  completed  the  hangings  of  her 
spartment,  next  tills  it  witli  |Mllen  and  honey  to  the 
height  o'S  about  jinir  m\  inch ;  ihen,  after  committing  an 
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egg  to  it,  she  wraps  over  the  poppy  Uninj^  so  that  evea 
llie  roof  may  be  of  this  material ;  aud  lastly  closes  in 
mouth  with  a  smalt  hillock  of  earth*.  The  great  dqttli 
of  the  cell  compared  with  tiie  space  wluch  the  siugle  (^ 
and  the  accompanying  food  deposited  in  it  occupy,  de- 
«en"i;i  particular  notice.  This  is  not  more  tlion  half  an 
inch  at  tlie  bottom,  tlic  remaining  two  inches  and  a  half 
being  subsequently  filled  with  tarlh, — ^^'hen  you  next 
favoiu*  me  with  a  visit,  1  can  show  you  the  cells  of  thii 
interesting  insect  as  yet  unknown  to  British  ciitotnolff- 
gists,  for  which  I  am  indebted  to  the  kindness  of  M.  Li- 
iretUe,  who  first  scietitificiilly  described  tlie  species". 

Apis  centuneidaris,  A.  WiHtighhieUa,  and  other  speciei 
of  the  same  family,  like  the  preceding,  cover  tbewallsof 
their  cells  with  a  coating  of  leaves,  but  are  content  widi 
a  more  sober  colour,  generally  selecting  for  llieir  hanp 
ings  the  leaves  of  trees,  especially  of  tlie  rosu,  wlwnn 
they  have  been  known  by  the  name  ol"  the  leaf<ttUr 
bees.  TTiey  differ  also  from  A.  Papmieris  m  excav&tliig 
longer  bnrrowK,  and  filling  them  with  several  thimUe- 
shaped  cells  composed  of  jiortions  of  leaves  so  CurimBif 
convoluted,  tliat,  if  we  were  ignorant  in  what  scliool  tbey 
hare  been  taught  to  construct  them,  we  should  nerer 
credit  their  Iwing  tlie  work  of  an  insect.  Tlieir  enter- 
taining history,  so  long  ago  as  1670,  attracted  theatlen- 
lion  of  our  countryineD  Kay,  Lister,  Willughby,  and 
Sir  Edward  King;  but  we  are  indebted  for  the  most 
complete  account  of" their  procedures  to  Reaumur. 

"Hie   mother  bee   first  excavates  a  cylindrical  hole 

eight  or  ten  inches  long,  in  a  horizontal  direction,  eiihtf 

'  ncaum.  vi.  139-1 4«.  "  Latr.  Hist.  Xal.  dn  Founaii,  iS}. 
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e  ground  or  in  the  trunk  of  a  rotten  willow-tree,  or 
occasionally  in  other  decaying  wood.  This  cavity  she 
fills  with  six  or  seven  cells  wholly  composed  of  portions 
of  Ica^  of  the  shape  of  a  thimble,  tl>e  convex  end  of  one 
closely  fitting  into  llie  c^en  end  of  another.  Her  first 
process  is  to  form  the  ext4;rior  cuutijig,  which  is  coin- 
posed  of  three  or  four  pieces  of  larger  dimensions  tlion 
the  rest,  and  of  an  oval  form.  The  second  coating  is 
formed  of  portions  of  equal  size,  narrow  at  one  end  buC 
gradually  widening  towards  t}ie  otlier,  where  tlie  width 
equals  half  the  length.  One  side  of  these  pieces  is  the 
serrate  margin  of  the  leaf  Irom  which  it  was  taken,  which, 
gs  the  pieces  are  made  to  lap  one  over  tlie  olher,  is  kept 
on  the  outside,  and  that  whicli  lias  been  cut  within.  The 
little  animal  now  forms  a  third  coating  of  similar  mate- 
rials, the  middle  of  which,  as  tlie  most  skilful  workman 
would  do  in  similar  circumstances,  she  places  over  die 
margins  of  those  that  torm  the  first  tube,  thus  covering 
uul  strengthening  the  junctures.  RejKating  t}ie  same 
process,  she  gives  a  fourth  and  sometimes  a  fifth  coating 
to  her  nest,  taking  care,  at  the  closed  end  or  narrow  ex- 
tremity of  tlie  cell,  to  beud  tlie  leaves  so  as  to  form  a 
convex  termination.  Slaving  thus  finished  a  cell,  her 
next  business  is  to  fill  it  to  within  half  a  line  of  the  ori- 
fice, with  a  rose-coloured  conserve  composed  of  honey 
and  pollen,  usunllv  collected  from  the  flowers  of  thistles ; 
and  then  having  deposited  her  egg,  she  closes  the  orifice 
witli  three  pieces  of  leaf  so  exacdy  circular,  that  a  pair 
of  compasses  could  not  define  their  margin  widi  more 
V  with  the  walls  of  the 
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eelly  as  to  be  retained  in  their  situation  merdy  by  die 
nicetyofthdbr  adaptation.  After  this  corering  is  fitted  iDy 
there  remains  still  a  ccmcavi^  which  receives  the  ooniex 
end  of  the  succeeding  cell;  and  in  this  manner  the  inde- 
fiuigable  litde  animal  proceeds  until  she  has  cooopleled 
the  six  or  seven  cells  which  compose  her  cylinder. 

The  process  which  one  of  these  bees  emplojrs  in  cm- 
ting  the  pieces  of  leaf  that  compose  her  nest  is  worthy  cf 
attention.  Nothing  can  be  more  expeditions :  she  imot 
longer  about  it  than  we  should  be  with  a  pair  of  scisaoRi 
After  hovering  for  some  moments  over  a  rose-bush,  ss 
if  to  reconnoitre  the  ground,  the  bee  alights  upon  die 
leaf  which  she  has  selected,  usually  taking  her  slatioD 
upon  its  edge  so  that  the  margin  passes  between  her  Iq^ 
With  her  strong  mandibles  she  cuts  without  intannih 
sion  in  a  curve  line  so  as  to  detach  a  triangular  portion. 
When  this  hangs  by  the  last  fibre^  lest  its  weight  should 
carry  her  to  the  ground,  she  balances  her  little  wings  far 
flight,  and  the  very  moment  it  parts  from  the  leaf  flies 
off  with  it  in  triumph ;  the  detached  portion  remaining 
bent  between  her  legs  in  a  direction  perpendicular  to 
her  body.  Thus  witliout  rule  or  compasses  do  these 
diminutive  creatures  mete  out  the  materials  of  their  woik 
into  portions  of  an  eUipse,  into  ovals  or  circles,  accu- 
rately accommodating  the  dimensions  of  the  several  pieces 
of  each  figure  to  each  other.  What  other  architect  could 
carry  impressed  upon  the  tablet  of  his  memory  the  en* 
tire  idea  of  the  edifice  which  he  has  to  erect,  and,  desti- 
tute of  square  or  plumb-line,  cut  out  his  materials  in 
their  exact  dimensions  without  making  a  single 


OSH    OF    INSECTS. 


4+7 


Yet  this  is  what  our  little  bee  invariably  does.  So  far 
arc  human  art  and  reason  excelled  by  the  teaching  of 
tlie  Almighty*. 

Other  insects  besides  bees  construct  liabitations  of  dif- 
ferent kinds  for  their  young,  as  various  sjiecies  of  Sphex, 
Scarftb<Eus,  &c.,  wliich  deposit  thejr  eggs  in  cylindrical 
excavations  that  become  the  abode  of  the  future  larvie. 
In  the  procedures  of  most  of  these,  nothing  worth  par- 
ticularizing occurs ;  but  one  species  called  by  Reaumur 
the  mason-wasp,  (Odi/nerus  muran'a,  Latr.)  referred  to 
in  a  former  letter,  works  upon  so  singular  a  jilnn,  that  it 
would  be  improper  to  pass  it  over  in  silence,  especially 
as  these  nests  may  be  found  in  this  country  in  most  sandy 
banks  exposed  to  the  sun.  This  insect  bores  a  cylindri- 
cal cavity  from  two  to  ttiree  inches  deep,  in  hard  sand 
which  its  mandibles  alone  would  be  scarcely  ea)mbte  of 
penetrating,  were  it  not  provided  with  a  slightly  gluti- 
nous liquor  which  it  pours  out  of  its  mouth,  that,  like  the 
vinegar  with  which  Hannibal  softened  the  Alps,  acts 
upon  the  cement  of  the  sand,  and  renders  the  separation 
of  the  grains  easy  to  tlie  double  pickaxe  witli  which  our 
little  pioneer  is  furnished.  But  the  most  remarkable 
circumstance  is  the  mode  in  which  it  disposes  of  the  ex- 
cavated materials.  Instead  of  dirowing  tliem  at  random 
on  a  heap,  it  carefully  forms  them  into  titde  oblong  pel- 
lets, and  arranges  them  round  tlie  entrance  of  the  hole 
■o  as  to  form  a  tunnel,  which,  when  the  excavation  if 
completed,  is  ol^n  not  less  than  two  or  three  inches  in 
length.  For  the  grealer  part  of  its  height  this  tunnel  is 
upright,  but  towards  the  top  it  bends  into  a  curve,  al- 

•  Rraiim.  vi.  !)7!.34.     Utim.  Ap.  Angl.  i.  157-  Ap'*  •"■  c-  2.  «. 
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w&ys  however  retaining  its  cylindrical  form*  The  III 
masses  are  so  attached  to  each  other  in  this  cylinder)  u 
to  leave  numerous  vacuities  between  them,  which  |pfe  it 
the  appearance  of  filagree-work.  You  will  readily  dirine 
that  the  excavated  hole  is  intended  for  the  receptioQ  cf 
an  ^g,  but  for  what  purpose  the  external  tunnel  is  meaot 
is  not  so  apparent.  One  use,  and  perhaps  the  most  im- 
portant, would  seem  to  be  to  prevent  the  incursions  cf 
the  artful  Idmeumons,  Chrysidaj  &c  which  are  ever  on 
the  watch  to  insinuate  their  parasitic  young  into  the  neiU 
of  other  insects :  it  may  render  their  access  to  the  not 
more  difficult ;  they  may  dread  to  enter  into  so  long  and 
dark  a  defile.  I  have  seen,  however,  more  than  oocea 
Chrysis  come  out  of  these  tunnels.  That  its  use  is  only 
temporary,  is  plain  firom  the  circumstance  that  the  insect 
employs  the  whole  fidiric,  when  its  ^;g  is  laid  and  stoie 
of  fixxl  procured,  in  filling  up  the  remaining  vacuity  cf 
the  hole ;  taking  down  the  pellets,  which  are  very  con- 
veniently at  hand,  and  placing  them  in  it  imtiT  the  en- 
trance is  filled '. — Latreille  informs  us,  that  a  nearly 
similar  tunnel,  but  composed  of  grains  of  eartli,  is  built 
at  the  entrance  of  its  cell  by  a  bee  of  his  family  of 
piatieersK 

Under  tliis  head,  too^  may  be  most  conveniently  ar- 
ranged the  very  singular  habitations  of  the  larvae  of  the 
Linnaean  genus  Cynips^  the  gall-fly,  though  they  can 
with  no  propriety  be  said  to  be  constructed  by  the  mo- 
ther, who,  provided  with  on  instrument  as  potent  as  an 
enchanter's  wand,  has  but  to  pierce  the  site  of  the  foun- 
dation, and  commodious  apartments,  as  if  by  magiC) 

•  Rcuum,  vi.  251-7.  /.  xxvi.  /.  1.  »»  Latr.  FourmU^  419. 
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Kpring  np  and  surround  the  germe  of  her  future  de- 
scendnnts.  I  nllude  to  those  vegetable  excrescencies 
termed  galh,  some  of  wliich  resembling  beautiful  berries 
■nd  others  npples,  you  must  have  frequently  obsen'ed 
on  the  leaves  of  the  oak,  and  of  whicli  one  species,  the 
Aleppo  gall,  as  I  have  before  noticed,  is  of  such  impor- 
tance in  the  ingenious  art  *'  de  peiiidrf  la  parole  et  de 

'farler  aux  yevx."  All  these  tumours  owe  their  origin  to 
Ac  deposition  of  an  egg  in  the  substance  out  of  which 
they  grow.  This  egg,  too  small  almost  for  perception, 
the  parent  insect,  a  little  four-winged  fly,  introduces  into 
■  puncture  made  by  her  curious  spirjil  sling,  and  in  a 
few  hours  it  becomes  surrounded  with  a  fleshy  chamber, 
which  not  only  serves  its  yoimg  for  shelter  and  defence, 
but  also  for  RmxI;  the  future  tittle  hermit  feeding  upon 

i  its  interior  niul  there  iiiidergoing  its  metamorphosis. 
Nothing  can  he  more  varied  than  these  habitotions. 
Some  are  of  a  globular  form,  a  bright  red  colour,  and 

.  mooth  fleshy  consistence,  resemblmg  beautiful  fruits. 
Sir  which  indeed,  as  you  have  before  been  told,  they  are 

1  eaten  in  the  Levant :  others,  beset  wllh  spines  or  clothed 
with  hair,  are  so  much  like  seed-vessels,  lliat  an  eminent 

'  nodem  chemist  has  contended  respecting  the  Aleppo 
gftllf  that  it  is  actually  n  cajisuie'.     Some  are  exactly 

.nmnd;  othei-s  Hko  little  mushrooms;   others  resemble 

'aitichokes;  while  others  again  mij^ht  be  taken  lor  flow- 
en :  in  short,  they  are  of  a  hundretl  diflerent  forms,  and 

■  Aikin's  Dicliunart/  nj  neniiilry,  i,  455.  What  have  protmlily 
jbaea  taken  by  Mr.  Aikin  for  "  kernels,"  in  the  ini|>errorn(ed  outi, 
j^e  the  cocoons  of  the  inhithitants  of  these  galls  in  the  pupa  state, 
;  vliich  oileii  c\trcinel_v  resemble  tbc  seed*  of  a  capsule, 
^pii.  4S9f}  has  rctnarked. 
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of  alt  sizes  from  that  of  a  pin's  liead  to  that  ofa  walnut- 
Nor  is  their  sitimlion  on  the  plant  less  diversified.  Some 
are  found  upon  the  leaf  itself;  others  upon  the  footstalks 
only;  others  upon  the  roots ;  and  others  upon  the  buds'. 
Some  of  them  cause  the  brandies  upon  wliich  they  grow 
to  shoot  out  into  such  singular  forms,  diat  the  plants  pro- 
ducing dieui  were  esteemed  by  the  old  botanists  distinct 
species.  Of  this  kuid  is  tlie  Itosc-icillaw,  wliich  old  G^ 
rard  figures  and  describes  as  "  not  only  making  a  gallant 
shew,  but  also  yeelding  a  most  cooling  aire  in  the  beat 
of  summer,  being  set  up  in  houses  for  the  decking  of  the 
same."  This  willow  is  notliing  more  than  one  of  the 
common  species,  whose  twigs,  in  consequence  of  the  de- 
position of  the  egg  of  a  Cynijis  in  their  summits,  there 
slioot  out  into  numerous  leaves  totally  different  in  shape 
from  the  other  leaves  of  the  tree,  and  arranged  not  much 
unlike  tliose  composing  the  flower  of  a  rose,  adhering  to 
the  stem  even  alter  the  others  fall  off.  Sir  James  Smith 
mentions  a  similar  lustds  on  the  Provence  willows,  which 
at  first  he  took  for  a  tutled  lichen''.  From  the  same 
cause  the  twigs  of  the  common  wilil  rose  often  shoot  out 
iiilo  a  beautiful  tuft  of  numerous  reddish  moss-like  Gbta 
wholly  {hssiinilar  from  the  leaves  of  tlie  plant,  deemet! 
by  tlie  old  naturalists  a  very  valuable  medical  substance, 
to  which  they  erroneously  gave  the  name  of  Bedegiw. 
None  of  these  variations  is  accidental  or  common  U)  se- 
veral of  tlic  tribe,  but  each  jjeculior  to  the  galls  fonwil 
by  a  single  and  distinct  sjiecics  of  Q/nips. 

How  the  mere  insertion  of  an  egg  into  llie  substance 

of  a  leaf  or  twij;,  even  if  accompanied,  as  some  imagine, 

■  Roatini.  iii.  ^  1 ;  &c.  •■  l„lrod.  I«  BUaav,  349, 
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by  a  peculiar  fluid,  should  cause  tlie  growtli  of  such  sin- 
gular protuberances  around  it,  ]>liilosophers  are  as  little  | 
able  to  explain,  as  wliy  the  insertion  of  a  particle  of  va^ 
riolous  matter  into  a.  cliiki's  arm  should  cover  it  with  pus- 
tules of  siiuill  pox.   In  both  cases  the  effects  seem  to  pro-  I 
ceed  from  some  action  of  the  foreign  substance  upon  tJie  | 
secreliug  vessels  of  tlie  aniiniil  ur  vegetable :  but  of  the  I 
nature  of  diis  action  we  know  notliing.     Thus  much  is                    J 
osccrtainetl  by  the  observations  of  lieaumur  and  Malpighi                    { 
^^at  the  proiluction  of  the  gall,  which  however  large  at- 
tam%  its  full  size  in  a  day  or  two  *,  is  caused  by  the  egg  or 
sotne  accompanying  fluid :  not  by  the  larva,  which  does 
not  ^pear  until  the  gall  is  fully  Ibrmetl";  tliat  tlie  galls 
which  spring  from  leaves  almost  constantly  take  their 
origin  fi'om  nerves' ;  anil  that  tlie  egg,  nt  the  same  time 
tlmt  it  causes  the  growth  of  tlie  gtall,  itself  derives  nourish- 
ment from  the  substance  that  surrounds  it,  becoming 
considerably  larger  before  it  is  hutched  than  it  was  when 
tirst  deposited''. — When  cliemicaUy  analystxl,  galls  are 
found  to  contain  only  the  same  principles  as  the  plant  from 
which  tliey  spring,  but  in  a  more  concentrated  state. 

No  productions  of  nature  seem  to  have  puzzled  the  an- 
cioit  philosophers  more  tlian  galls.  The  commentator 
(m  Dioscorides,  Mathiolus,  who  agreeably  to  the  doctrine 
of  those  days  ascril>etl  their  origin  to  sixmtaucous  gene- 
ration, gravely  informs  us  tJiat  weighty  prognostications 
as  to  the  events  of  the  ensuing  year  may  be  deduced  from 
ascertaining  whether  they  contain  spiders,  worms,  or  flies. 
Other  philosophers,  who  knew  that  except  by  rare  acci- 
dent no  other  animals  are  to  be  found  in  gulls,  besides 

•  Renuni.  iii.  474.       "■  IblJ.  479.       ■   IbiJ.  iOl.       "  Ibid.  470. 
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grubs  of  different  kinds  wliicli  tliey  rationally  conceiveJ 
to  spring  from  eggs,  were  chiefly  at  a  loss  to  occouiil  for 
the  conveyance  of  tliese  eggs  into  the  middle  of  a  substance 
in  which  they  could  find  no  external  orifice.  They  there- 
fore  inferred  that  they  were  tlie  eggs  of  insects  deposited 
in  the  earth,  which  had  been  drawn  up  by  the  roots  of 
trees  along  with  tlie  $ap,  and  after  passing  through  differ- 
ent vessels  had  stopped,  some  in  the  leaves,  others  in  the 
twigs,  and  had  there  hatched  and  produced  goUsI  Reih'i 
solution  of  the  difficulty  was  even  more  extraonhnary. 
This  philosopher,  who  had  so  triumpliantly  combated  tlie 
absurdities  of  spontaneous  generation,  fell  himself  into 
greater.  Not  having  been  able  to  witness  tlie  depositicn 
of  eggs  by  the  parent  flies  in  tlie  plants  that  produce  galls, 
be  took  it  for  granted  that  the  grubs  which  he  found  with- 
in tliem  could  not  spring  from  eggs :  and  he  was  equally 
unwilling  to  admit  their  origin  from  spontaneous  gencrA- 
tion, — an  admission  which  would  have  been  fatal  to  )iis 
own  most  brilliant  discoveries.  He  therefore  cut  the  knot) 
by  supposing  that  to  the  same  vegetative  soul  by  which 
fruits  and  pltmts  are  produced,  Is  committed  tlie  charge  of 
creating  ilic  larvEe  found  in  galls ' !  An  instance  truly  hu- 
miliating, how  little  we  can  infer  from  a  man's  just  idi*s 
on  one  point,  that  he  will  not  be  guilty  of  tlie  most  pitiable 
absurdity  on  another ! 

Though  by  far  the  gi'eater  part  of  the  v^;etablc  «• 
crescencies  termed  galls,  are  caused  by  insects  of  tlie  genus 
CynipSt  they  do  not  always  originate  from  this  triba 
Some  are  produced  by  beetles,  a$  those  on  the  roots  o' 
kedlock  {Shinpis  nrxvnsii),  which  I  have  ascertained  lo 
'  Df  Inirc/h,  233  Ac 
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be  inhobiled  by  the  lanoe  of  Curctdio  conliacfus,  Ent. 
3rit.,  and  Rhi/nchinniisaisimili!,  F.  From  tlie  knob-like 
galls  on  turnips,  called  in  some  places  tlie  anbury,  I  have 
bred  another  wee\\\f  {Ci/rcidio plctitostigma,  "EnL  Brit., 
Bhynchknm  si/lcicotlis,  Gyll.)  and  1  have  little  doubl  that 
the  same  insects,  or  species  allied  to  them,  cause  the  club- 
bing of  the  roots  of  cabbages.  It  seems  to  be  a  beetle  of 
the  same  family  that  is  Rgured  by  Heaumur',  as  causing 
the  galls  on  the  leaves  of  the  lime-tree.  Others  owe 
their  origin  to  moths,  as  those  resennbling  n  nutmeg  which 
Reaumur  received  from  Cyprus'";  and  others  again  to 
two-winged  flies,  as  the  wootiy  galls  of  the  thistle  caused 
by  Tfphritis  {Musca^  L.)  Cardui',  and  the  cottony  galls 
found  on  groimd  i^^,  wild  thyme,  8ic.,  as  well  as  a  very 
singular  one  on  Uic  juniper  resembling  a  flower,  described 
by  De  Geer'',  all  which  are  the  work  of  minute  gall-gnats 
(Cccidomyur,  Lnir.,  Tipidtc,  L.).  Some  of  these  last  con- 
vert even  the  flowers  of  plants  into  a  kind  of  galls,  as 
T.  Zioti  of  De  Geer  %  which  inhabits  the  blossoms  of  Lotus 
corniadalus ;  and  one  which  I  have  myself  observed  to 
render  the  flowers  of  Eiysimum  Barbarea  like  a  hop 
blossom.  A  similar  monstrous  appearance  is  commun 
cated  to  the  flowers  of  Teucrium  supinum  by  a  little  fieldi 
bug,  Cimcx  { Tingis,  F.)  Teucrii  of  Host  *■,  and  to  another 
plant  of  the  same  genus  by  one  of  the  same  tribe  de- 
scribed by  Reaumur!.  In  these  two  last  instances,  how- 
ever, the  habitations  do  not  seem  strictly  entitled  to  the 
,  i^pellation  of  galls,  as  they  originate  not  from  the  egg, 

'      •  RcBuni.  iii.  t.  38.  f.  2,,1.  >■  Ibid.  iii.  418.  '  Ibid,4w. 

'  Dc  Geer,  vi. -KW.  '  Ibid.  i'2\. 

•  jM;(|iua  CoUkI.  ii.  35J.  •  Rcaiim.  iii.  iV- 


L 


4fi*  HABITATIONS    OP 

but  from  tlie  larva,  which,  ui  tlie 
the  sap,  in  some  way  imparts  a  morbid  action  to  the 
juices,  causing  the  flower  to  expand  unnaturally :  and 
the  same  remark  is  applicable  to  the  gnli-like  sweUiogs 
formed  by  many  Aphides,  as  A.  Phtacite,  which  causes 
the  leaves  of  different  species  of  Fis/acia  to  expand  into 
red  finger-like  cavities ;  A.  Pirn,  which  converts  the  buds 
or  young  shoots  of  the  fir  into  a  very  beautilid  gall, 
somewhat  resembling  a  fir-cone,  or  a  pine-apple  in  mi- 
niature ;  and  A-  BursaritC,  which  with  its  brood  inha- 
bits angular  utricuti  on  tlie  leafstalk  of  the  black  pedlar, 
numbers  of  which  I  observed  tliis  year  on  those  trees  by 
the  road-side  from  Hull  to  Cotlingham.— The  majority 
of  galls  arc  what  cntoniologibts  have  denominated  nwmo- 
thalamous,  or  consisting  of  only  one  chaml>er  or  cell; 
but  some  are  polythalamous,  or  consisting  of  several. 

Having  thus  described  the  most  remarkable  of  theltt* 
bilations  constructed  by  tlie  parent  insects  for  the  acoufr 
modation  of  their  future  young,  I  proceed  to  the  seamd 
kind  mentioned,  namety,  tliose  which  are  formed  by  tbe 
insect  itself  for  its  own  use.  Tliese  may  be  ngwn  sub- 
divided into  sucli  as  are  the  work  of  the  insects  in  thai 
larva  state ;  and  such  as  are  formed  by  perfect  insects. 

Many  lan-a;  of  all  orders  need  no  other  habita^ons 
than  the  holes  which  tliey  form  in  seeking  for,  or  «t- 
ing,  the  substances  upon  which  ihey  feed.  Of  this  de- 
scription ore  the  majority  of  subterranean  larvae,  and 
those  which  feed  on  wood,  as  tlie  Bostrichi,  F.  or  laby- 
rinth beetles ;  the  Anobioy  F.  which  excavate  the  little 
circular  holes  frecjuently  met  with  in  ancient  furniture 
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■nd  the  wood  work  of  old  liouses ;  and  many  lan'ie  of 
other  orders,  particularly  Lepidoptei-a.  One  of  these 
last,  the  larva  of  Ilomtn/x  Cossiis,  differs  from  its  conge- 
ners in  fabricating  for  its  resilience  during  winter  a  ha- 
bitation of  pieces  of  wooTl  lined  with  line  silk".     Under 

'  this  division,  too,  come  the  singular  habitations  of  the 
subcutaneous  larvte,  so  called  from  the  circumstance  of 
their  feeding  upon  the  parenchjTna  included  between  the 
upper  and  under  cuticles  of  the  leaves  of  plnnls,  between 

'  which,  though  the  whole  leaf  Is  often  not  thicker  than  a 
sheet  of  writing-paper,  they  find  at  onee  food  and  lodg- 
ing. You  must  have  been  at  some  time  struck  by  certain 
white  zigzag  or  labyrinth- 1  ike  lines  on  the  leaves  of  the 
dandelion,  bramble,  an<!  numerous  other  plants:  tlie 
next  time  you  meet  with  one  of  tliem,  if  you  hohl  it  up 
to  tlie  light  you  will  perceive  tliat  the  colour  of  iliese 
lines  is  owing  to  the  pulpy  substance  of  the  leaf  having 
there  been  removed ;  and  at  the  further  end  you  will 
probably  remark  a  dark-coloured  speck,  which,  when 

'  carefully  extricated  from  its  covering,  you  will  fnul  to  be 

'  the  little  miner  of  the  tortuous  galleries  which  you  are 

'  admiring.  Some  of  these  minute  larvie,  to  whkh  Uie 
|iarenchyma  of  a  leaf  is  a  vast  country,  requiring  several 
weeks  to  be  traversed  by  the  slow  process  of  mining  which 
they  adopt — Uiat  of  eating  the  excavated  materials  as 
tliey  proceed — are  transformed  into  beedes  {Curadio 
T%apsJiSt  &c.) ;  odiers  into  flies  ;  and  a  still  greater 
number  into  very  minute  molhs  ok'  the  genus  Tinea,  as 
r.  WilkeUa,  T.  Clerkdla,  &c.     iMmiy  of  diese  last  are 

'  little  miracles  of  nature,  which  has  lavished  on  them  the 

k  ■  Lsoani,  Ami.  "fCw.^. 


I 


L 


isti 


flONS    fIF    INSECTS. 


mwit  splendid  tints  tastefully  combined  with  gold,  siNer 
and  pearl :  so  ilial,  were  Uiey  but  formed  upon  a  iarga 
scale,  tliey  would  for  eclipiie  all  utlier  nniniak  in  richnea 
of  decoration. 

Another  tribe  of  larva-,  not  very  numerous,  coutent 
themselves  for  their  habitations  with  iiiniple  holes,  into 
which  they  retire  occasionally.  Maiiy  of  these  are  merelj 
cylindrical  biuTowa  in  the  ground,  its  tliose  formed  bj 
the  lar^■a;  of  field-crickets,  Cicindelic  and  KphemeiK. 
But  the  larvec  of  tlie  very  remarkable  Iepido|)terou5  ge- 
nus {Nijcterobiiis  of  Mr.  MacLeay)  before  alluded  to', 
excavate  lor  tliemselves  dwellings  of  a  more  artificial 
construction  i  forming  cylindrical  holes  in  the  trees  of 
New  Hulliind,  piuticulurly  the  diifcrent  species  of  fiaid- 
iia,  to  which  they  are  vciy  ileiitructive,  and  delending 
the  cntiancc  agiiinst  tlic  attacks  of  the  Mantes  and  other 
carnivorous  insects  by  a  sort  of  Iraji-door  composed  of 
iiilk  interwoven  with  leaves  and  pieces  of  excrement,  se- 
curely fastened  at  tlie  upper  end,  but  left  loose  at  (he 
lower  for  the  tree  passage  of  the  occupant.  This  abode 
they  regularly  quit  at  i>un-set,  fur  the  pur{iose  of  lading 
in  a,  store  of  the  leaves  on  wliich  they  feed.  These  thej 
diag  by  one  at  a  time  into  their  cell  until  the  approach 
of  light,  when  Uiey  retreat  precipitately  into  it,  and  there 
remain  closely  secluded  the  whole  day,  enjoying  the 
Ijooty  which  ihelr  nocturnal  range  has  provided.  One 
s|iecies  lifts  up  the  looise  end  of  its  door  by  its  tail,  and 
enters  backward,  dragging  after  it  a  leuf  of  Danksia  sa- 
lata,  which  it  holds  by  the  footstalk''. 

■  P.  301,39:t.  I 

'   Lcwin's  I'rudiviiuii  £itlviiiiiliigy  {*ic  .'),  p,  i 
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A  ihird  description  of  larvoe,  chiefly  of  the  two  lepi- 
dopterous  genera  Tortrix  and  Tinea,  form  into  conve- 
nient habitations  tlie  leaves  of  the  plants  on  which  they 
feed.     Some  of  these  merely  connect  together  with  a  few 
I     silken  threads  several  leaves  so  as  to  form  an  irregular 
packet,  in  the  centre  of  which  the  little  hermit  lives. 
Others  confine  themselves  to  a  single  leaf,  of  wliich  they 
I     simply  fold  one  part  over  the  other.    A  third  description 
I     form  and  inhabit  a  sort  of  roll,  by  some  species  made 
I     cylindrical,  by  others  conical,  resembling   tlie  p^MTS 
'     into  which  grocers  put  their  sugar,  and  as  accurately 
I     constructed,  only  tliere  is  an  opening  left  at  the  smaller 
I     extremity  for  the  egress  of  the  insect  in  case  of  need.     If 
i     you  were  to  see  one  of  these  rolls,  you  would  immediately 
I     ask  by  what  mechanism  it  could  possibly  be  made — how 
I     an  insect  without  fingers  could  contrive  to  bend  a  leaf 
i     into  a  roll,  and  to  keep  it  in  that  form  until  fastened  with 
the  silk  which  holds  it  together?     l^e  following  is  the 
I     operation.     The  little  caterpillar  first  fixes  a  series  of 
!     silken  cables  from  one  side  of  the  leaf  to  tlie  other.    She 
'.     next  pulls  at  these  cables  with  her  feet ;  and  when  she 
I     has  forced  the  sides  to  approach,  shejaslcns  them  toge- 
,     Iher  with  shorter  threads  of  silk.     If  the  insect  finds  that 
L     one  of  the  larger  ncn-es  of  the  leaf  is  so  strong  as  to  r^ 
I     sist  her  etfoi-ts,  she  weakens  it  by  gnawing  it  here  and 
there  half  through.     What  engineer  could  act  more  sa- 
gaciously?— To  form  one  of  the  conical  or  hom-shnp«d 
(     rolls,  which  are  not  composed  of  a  whole  leaf,  but  of  a 
J     long  triangular  portion  cut  out  of  tlie  edge,  some  other 
I     manccuvres  are  retjuisite.     Placing  herself  upon  the  leaf, 
[      ihc  catci'pillor  cuts  out  with  her  jiiws  tlic  piece  which  is 

U 1 


HABITATIONS    OF    IN 


to  compose  her  rolL  She  does  not  however  entirely  de- 
tach it :  it  would  then  want  a  base.  She  detaches  tiiU 
part  only  which  is  to  form  the  contour  of  the  horn.  This 
portion  is  s  triangular  strap,  whicli  she  rolls  as  she  cuu. 
When  die  body  of  the  horn  is  finished,  as  it  is  intended 
to  be  fixed  upon  the  leaf  in  nearly  an  upright  posidon,  it 
is  necessary  to  elevate  it.  To  eflect  this,  she  proceeds  u 
we  should  with  an  inclined  obelisk.  She  attaches  threads 
or  little  cables  towards  the  point  of  the  pjTamid,  ud 
raises  it  by  the  weight  of  her  body  *. 

A  still  greater  degree  of  dexterity  is  mamiested  in 
fabricating  the  habitations  of  die  larvee  of  some  other 
Tineas  which  feed  on  the  leaves  of  the  rose-tree,  appl^ 
elm,  and  oak,  on  the  under-side  of  whicli  they  may  in 
summer  be  often  found.  These  form  an  oblong  cavily 
in  the  interior  of  a  leaf  by  eating  the  parenchyma  bfr 
twcen  the  two  membranes  composing  its  upper  and  unikr 
side,  which,  after  having  detached  them  from  the  sur- 
rounding portion,  it  joins  n-ith  silk  so  artfully  that  the 
seams  are  scarcely  discoverable  even  with  a  lens,  so  OS  to 
compose  a  case  or  horn,  cylindrical  in  the  middle,  ils 
anterior  orifice  circular,  its  posterior  triangular.  Were 
this  dwelling  cylindrical  in  e\'ery  part,  the  form  of  the 
two  pieces  that  compose  it  would  be  verj- simple;  but 
the  difierent  shape  of  die  two  ends  renders  it  necessary 
that  each  side  should  have  peculiar  and  dissimilar  cui^ 
vatures;  and  Keaumiir  assures  us,  that  these  are  u 
complex  and  difficult  to  imitate  as  the  contours  of  the 
pieces  of  clodi  that  compose  the  back  of  a  coat.  Some 
of  tills  tribe,  whoso  proceedings  !  had  the  pleasure  of 
•  Uonnci,  ix.  188. 
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'witnessing  a  sliort  time  since  upon  tlie  Ridel's  in  thu  Mull 
Botanic  Garden,  more  ingenious  than  tlieJr  brethren, 
and  willing  to  save  the  labour  of  sewing  up  two  scams  in 
their  dwelling,  insinuate  tliemselvcs  near  the  edge  of  a 
leaf  instead  of  in  its  middle.  Here  they  form  their  ex- 
cavation, mining  into  the  very  erenaturcs  between  the 
two  suriaces  of  ihe  Icati  which,  being  joined  togetlier  at 
tile  edge,  there  fonn  one  seam  of  the  case,  and  from  their 
dentated  figure  give  it  a  very  singular  appearance,  not 
unlike  tlmt  of  some  fishes  which  have  fins  npon  their 
backs.  'ITie  opposite  side  they  are  necessarily  forced  to 
cut  and  sew  up,  but  even  in  this  operation  they  show  an 
ingenuity  and  contrivance  worthy  of  admiration.  Tlie 
Tiiieae,  which  cut  out  their  suit  from  the  middle  of  the 
leali  wholly  detach  the  two  surfaces  that  compose  it  be- 
fore they  proceetl  to  join  tliem  togelher,  the  serrated  in- 
cisions made  by  tlieir  teeth,  which,  if  they  do  not  cut  ns 
last,  in  this  respect  are  more  efiective  than  any  scissors, 
interlacing  each  other  so  as  to  support  tlie  separated 
portions  until  they  are  properly  joined.  But  it  is  ob- 
vious that  tliis  process  cannot  be  followed  by  those 
Tinea  which  cut  out  their  house  from  the  edge  of  a  leaf. 
If  these  were  to  detach  the  inner  side  before  they  had 
joined  the  two  pieces  together,  the  builder  as  well  as  his 
dwelling  would  inevitably  fall.  They  therefore,  before 
making  any  incision,  prudently  ran  {as  a  sempstress 
would  call  it)  loosely  together  in  distant  points  the  two 
membranes  on  that  side-  Then  putting  out  their  heads 
they  cut  the  intermediate  portions,  carefully  avoiding  the 
larger  nerves  of  the  leaf;  atterwiirds  they  sew  up  the  dcs 
tached  sides  mere  closely,  and  only  interaecl  the  nerves 
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when  their  kbour  is  completed'. — The  habitation  made 
by  a  Tinea,  which  lives  upon  a  species  of  Aslragaha,  b 
in  like  manner  formed  of  the  epidermb  of  the  leaves,  bid 
in  this  several  corriigateJ  pieces  project  o^r  each  other, 
so  ns  to  resemble  the  furbelows  once  in  fashion^. 

Other  larvEe  construct  their  habitations  wholly  of  silk. 
Of  this  description  is  that  of  a  Tinea,  whose  abode,  ex- 
cept Bs  to  the  materials  which  compose  it,  is  formetl  on 
ihe  same  general  plan  as  tliat  just  described,  and  ths 
larva  in  like  manner  feeds  only  on  the  parenchjuu  d 
the  leaf.  In  the  beginning  of  spring,  if  you  examine 
the  leaves  of  your  pear-trees,  you  will  scarcely  fiiil  to 
meet  with  some  beset  on  the  under  surface  with  several 
perpendicular  downy  russet-coloured  projections,  about 
a  quarter  of  an  inch  high,  and  not  much  thicker  than  t 
pin,  of  a  cylindrical  shajie,  with  a  protuberance  at  the 
base,  and  altogether  resembling  at  lirst  sight  so  masj 
spines  growing  out  of  the  leaf.  You  would  iie^'er  sus- 
pect that  these  could  be  the  habitations  of  bisects;  yet 
that  they  arc  is  certain.  Detach  one  of  them,  and  gire 
it  a  gentle  squeeze^  and  you  will  sec  emerge  (roia  the 
lower  end  a  minute  caterftUlar  with  a  yellowish  body 
and  black  head.  Examine  the  place  from  which  yon 
have  removed  it,  and  you  will  jierceive  a  round  excava- 
tion in  the  cuticle  and  parenchyma  of  tlie  leaf,  the  ^u  of 
the  end  of  the  tube  by  which  it  was  concealed.  Ilii 
excavation  is  the  work  of  the  above-mentioned  cater- 
pillar, which  obtains  its  food  by  moving  its  little  tent 
from  one  part  of  the  leaf  to  the  other,  and  eating  away 
the  space  inuncdiately  under  it.  It  touches  no  other 
'  Rcauni.  iii.  100-1  JO.  '  Ibi.l.  Ud 
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part ;  and  when  these  insects  abounti,  as  they  oflen  do 
to  the  great  injury  of  j>ear  trees',  you  will  perceive  every 
leaf  bristled  with  them,  and  covered  with  little  nitherc<l 
qKcks,  the  vestiges  of  their  former  meals.  The  case  in 
which  the  caterpillar  resides,  and  which  is  quite  essential 
to  its  existence,  is  composed  of  silk  spun  from  its  mouth 
klmost  as  soon  as  it  is  excluded  from  the  egg.  As  it  in- 
creases !n  size,  it  enlarges  Its  habitation  by  slitting  it  in 
two,  and  introducing  a  strip  of  new  materials.  But  the 
nost  curious  circumstance  in  tlie  history  of  this  little 
Arab  is  the  mode  by  which  it  retains  its  tent  in  a  per- 
pendicular posture.  This  it  cfliicts  partly  by  attaching 
"ailken  threads  from  the  protuberance  at  tlie  base  to  the 
piUTOunding  surface  of  the  leaf.  But  being  not  merely 
t  mechanician,  but  u  profound  natund  philosopher  well 
acquainted  with  the  properties  of  air,  it  has  anotlier  re- 
•ource  when  any  extraordinary  violence  threatens  to 
fnertum  its  sU'nder  turret.  It  forms  a  vacuum  in  tlie 
protuberance  nt  the  base,  and  thus  as  eflfectually  lastens 
pt  to  the  leaf  as  if  an  air-pump  had  been  employed ! 
'^^liis  vacuum  is  caused  by  the  insect's  retreating  on  the 
''least  alarm  up  its  narrow  case,  which  its  botly  completely 
ifills,  and  thus  leaving  the  space  below  free  of  air.  In 
detaching  one  of  tliese  cases  you  may  easily  convince 
yourself  of  the  Gict.  If  you  seize  it  suddenly  while  the 
insect  is  at  the  bottom,  you  will  find  lliat  it  is  readily 
pulled  off,  the  silken  cords  giving  way  to  a  very  slight 
force ;  but  if,  proceeding  gently,  you  ^ve  the  insect  tJme 
'to  retreat,  the  case  will  be  held  so  closely  to  tlie  leaf  as 
[lo  require  a  much  stronger  effort  to  loosen  it.     As  if 

■  Forsjtii  ON  Fruil  Treri,  4to  Ctiit.  371. 
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ftware  that,  should  the  air  get  admiMnon  firam  fadcnr,  idl 
thus  render  a  vacuum  impractiGable^  the  strongest  bul- 
wark iji  its  fortress  would  be  destroyed,  our  little  pliik* 
sc^er  carefully  avoids  gnawing  a  hcde  in  the  lca(  cod* 
tenting  itself  with  the  pasturage  afforded  by  the  parcb* 
chjnona  above  the  lower  q>idennis ;  and  when  the  prodnos 
of  this  area  is  consumed,  it  gnaws  asunder  the  cards  cf 
its  tent,  and  pitches  it  at  a  short  distance  at  bdm 
Having  attained  its  full  growth,  it  assumes  the  pqpt 
stale,  and  after  a  while  issues  out  of  its  confiinemsBt  • 
small  brown  moth,  with  long  hind  l^j^a,  the  Pkidem 
Tinea  serrateUa  of  Linn^^ 

Some  larvse^  which  form  tiheir  covering  of  pure  dkf 
are  not  content  with  a  single  coating,  but  actuaUy  eniw* 
lop  themselves  in  another,  open  on  one  nde  and  v«j 
much  resanbling  a  cloak ;  whence  Reaumur  called  diCBi 
<*  Teigne$  ifouneau  a  manteau^  What  is  very  striking 
fai  the  ccmstruction  of  this  cloak,  is,  that  the  sQk,  inslesd 
of  being  woven  into  one  uniform  close  texture,  is  formed 
into  numerous  transparent  scales  over-wrapping  each 
other,  Olid  altogether  very  much  resembling  the  scales 
of  a  fish\  These  mantle-covered  cases,  one  of  which 
I  once  hod  the  pleasure  of  discovering,  are  uihabited 
by  the  larva  of  a  litde  moth  apparently  first  described 
by  Dr.  Zincken,  genonnt  Sommer,  who  calls  it  TinHL 
paUiatetta^. 

Various  substances  besides  sUk  are  fidbricated  into  ha- 

*  Goezc  Xatur,  MentehemiUhen  und  Fcrsehung,   Anderson's  Recrt' 
tUkmt,  ii.  409.     See  above  p.  16. 

*>  Reauin.  liL  e06.  Plate  XVIL  Fig.  9. 
'  Germar's  Mag,  fur  Eniamolvgir,  i.  40. 
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tritatlons  by  oUier  larvEP,  though  usually  joined  togetlier" 
ciUier  with  silk  or  an  analogous  gummy  material.  Tlius 
Tinea  Lichenum  forms  of  pieces  of  lichen  a  dwelling  r&- 
aembling  one  of  the  turrited  Helices,  many  of  which  I 
observed  in  June  1813  on  an  oak  in  Barhani.  llie  lar- 
V»  of  another  Tinea,  which  also  feeds  upon  lichens,  in- 
stead of  employing  these  vegetables  in  forming  its  habi- 
tation, composes  it  of  gr^ns  of  stone  eroded  from  the 
walls  of  buildingsupon  which  its  food  is  found,  and  con- 
nected by  a  silken  cement.  These  insects  were  tlie  sub- 
ject of  a  paper  in  tlie  Memoirs  of  tlie  French  Academy ', 
by  M.  de  la  Voye,  who,  from  the  circumstance  of  their 
being  found  in  great  abundance  on.  mouldering  walls,  at- 
tributed to  them  the  power  of  eating  stone,  and  regarded 
diem  as  tlie  authors  of  injiirie.s  proceeding  solely  from 
the  hand  of  time:  for  the  insects  themselves  are  so  mi- 
nute, ami  tlie  coating  of  grains  of  stone  composing  their 
cases  is  so  trifling,  that  Reaumur  observes  they  could 
■carcely  make  any  perceptible  impression  on  a  wall  from 
irhicli  they  had  procured  materials  for  ages  *". — Another 
le))idopteroiis  larva,  but  of  a  nmclt  larger  size  and  diffe- 
rent genus,  the  case  of  wliich  is  preserved  in  the  cabinet 
of  the  President  of  tlie  Linnean  Society,  who  pointed  it 
,  out  to  me,  employs  the  spines  apparently  of  some  spe- 
cies of  Mimosa,  which  are  ranged  side  by  side  so  as  to 
form  a  very  elegant  fluted  cylinder.  A  similar  arrange- 
ment of  pieces  of  small  twigs  is  obsenable  in  die  habitn- 
,  tion  of  tlie  females'  of  the  larvte  of  a  moth  referred  by 

•  T.  439.  •■  ReBiirn.  ill.  183. 

'  The  larvae  orUie  males  intcniiiic  with  the  pietes  of  twi°:<,  wlildi 

are  lesi  closclj  iinil  regularly  iirninged,  hits  of  drieil  leaves  and  othiT 
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Von  Sclicven  to  Bomhyx  vestita,  F. ;  while  Tinea  J'ici^ 
of  tlie  Wiener  Verzeichnits  covers  itself  with  short  por- 
tions of  the  stems  of  grosses  placed  transversely,  and 
united  by  means  of  silk  into  a  live-  or  six-sided  case. 
The  habitation  of  a  third  larva  of  the  same  family,  de- 
scribed and  figured  by  Reaumur  (Psyche  graminelk, 
Ochseiih.),  is  composed  of  squarish  pieces  of  the  leaiv 
of  grass  fastened  only  at  one  end,  and  overwrapping  each 
other  like  tlie  tiles  of  a  house ;  and  that  of  another  no- 
ticed by  tlie  same  autlior,  of  portions  of  the  smallest 
twigs  of  broom  arranged  on  the  same  plan '.  Indeed 
the  larval  of  the  whole  of  this  tribe  of  moths,  now  sepa- 
rated into  a  distinct  genus  (Psyche,  Schrank,  OchsenL, 
Fumea,  Haworth),  but  which  according  to  Cermarneeds 
further  subdivision,  reside  in  cases  or  sacks|(  whence  the; 
are  called  by  tlie  Germans  Sac/rtriiger)  composed  of  silk, 
and  fragments  of  grass,  bark,  &c, 

The  larvEC  of  a  small  beetle  (CJytra  longimana)  reside 
in  oviform  cases  apparcndy  of  a  calcareous  or  earthy 
substance,  joined  by  a  gummy  cement  and  covered  wilh 
red  hairs,  the  origin  of  which,  Hiibner,  who  first  disco- 
vered them,  could  not  account  for :  and  from  the  obser- 
vations of  Amstein  and  the  Frencli  translator  of  Fiiessly's 
Archives,  it  seems  probable  tliat  the  lar^-ae  of  all  tlie  species 
of  Clytra,  and  according  to  Zschom,  at  least  of  one  spe- 
cies of  Cryptocephalusi  (C.  duodecimpunctatOt  F.)  d^r- 


ngbt  mBterials.    Bee  the  excellent  cluddation  or  the  histMy  oftUr 
tribe,  whose  mode  of  {Kneration  is  so  singular,  by  Von  Scheven.iii 
theKatiirforicAerStk.XJ(,S\,&e, :  also  a  rnluabic  paper  by  Dr.  Zinc- 
ken,  gcnBonl  Sommer,  in  Germar'i  Mag. far  Enl.  i.  19— 40. 
'  Heauin.  iii.  148.9.T.  ll.f.  ID,  11, 
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iiig'tri'tlifs  i-esjJcct  from  :UI  oilier  known  CoUoptera,  live 
ill  moveable  cases*. 

Wax  is  the  principal  substance  employed  iathe  habi- 
tations of  the  lante  before  mentioned'',  occasionally  so 
liestructive  to  bee-hives.  Tliese  insidious  depredators, 
which  are  mentioned  by  Aristotle  =,  tying  K^lher,  with 
silk,  grains  of  wax  (which,  and  not  honey,  fonns  their 
food)  construct  galleries  of  a  considerable  lengtli,  and 
tliiis  concealed  from  the  sight,  and  protected  from  the 
stings  of  the  armed  people  whom  they  have  attacked, 
push  their  mines  into  die  very  heart  of  the  fortress,  and 
pnrsue  their  robberies  in  i>erft'ct  safety''. 

As  many  of  the  habitations  which  I  have  been  describ- 
mg,  6t  tile  body  of  the  insects  as  close  as  a  coat,  they 
might  perhaps  with  more  propriety  be  called  clothes. 
This  is  certainly  the  most  appropriate  designation  of  the 
Rhodes  of  some  species  of  TiiieiE  (the  clothes'  moths), 
which  not  only  cover  themselves  with  a  coat,  but  employ 
the  very  same  material  in  its  com]K)sition  as  we  do  in 
ours,  forming  it  of  wool  or  hair  curiously  felted  togetlier. 
Like  us,  they  ore  born  naked,  but  not  like  us  helpless 
al  tliat  |>erio<I,  scarcely  have  they  breathed  before  they 
be^n  to  cloihe  themselves ;  thus  contradicting  Dr.  Pa- 
ley's  assertion,  that  "  the  human  animal  is  die  only  one 
which  is  naketl,  and  the  only  one  which  can  clothe 
itself*:"  and  wisely  inattentive  to  change  of  fashion,  the 
same  suit  serves  them  from  their  birth  to  mature  age. 
Tlic  shajie  of  their  dress  is  adajHed  to  Uial  of  their  body 

•  FucsJ).  .Jr,,lu•.5.^  t.  31.     C;crn.nr'.  Ma^.fiir  EiU.  i.  136. 

•  See  obovc.  p.  Ifrt.  '  Aristoi.  ««/.  Anim.  1.  viii.  c.  27- 
•<  RpMim.  iii.  mem,  S.  ■  Xol.  Tho-I.  SSO, 
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— a  cj-lindricol  case  open  at  both  ends.  The  stuff  ut 
which  it  is  composed  is  tlic  manufacture  of  the  larra  uf 
the  Tinea,  which  incorporates  wool  or  Kair  artJiiUy  cut 
from  our  clothes  or  furniture,  with  silk  drawn  fitun  iti 
OWD  mouth,  into  a  warm  and  thick  tissue :  and  as  ihU 
would  not  lie  sotl  enough  for  its  tender  skiii,  it  also  lines 
the  inside  of  its  coat  with  a  layer  of  pure  silk.  Sirct 
this  suit  of  clothes  during  the  earhest  age  of  the  insect 
accurately  fiLs  its  botly,  you  will  readily  conceive  thit  it 
will  frequently  require  enlarging.  This  the  little  occu- 
pant accomphshcs  as  dexterously  as  any  tailor.  Iftlte 
case  merely  requireii  lengthening,  the  task  is  easy.  AU 
that  is  needful  is  to  odd  a  new  ring  of  hair  or  wool  pntl 
silk  to  each  end.  But  to  enlarge  it  in  width  is  itot  w 
simple  an  atliur.  Yt:t  it  sets  to  work  precisely  as  x: 
should,  slitting  tlie  case  on  the  two  opposite  sides,  an! 
then  adroitly  uiserting  between  them  two  pieces  of  the 
requisite  size.  It  does  not,  however,  cut  open  the  csk 
from  one  end  to  the  other  at  once :  tlie  sides  would  se- 
parate too  far  asunder,  and  the  insect  be  left  naked  It 
therefore  first  cuts  each  side  about  half  way  down,  and 
then  after  having  tilled  up  the  6ssure  proceeds  to  col 
the  remaining  half:  so  that,  in  fact,  foiu-  erdargemeiits 
are  made,  and  four  separate  pieces  mserted. — The  co* 
lour  of  the  habit  is  always  the  same  as  tliat  of  the  stuff 
from  which  it  is  taken.  Thus,  if  its  origuial  colour  bt 
blue,  and  the  insect  previously  to  enlarging  it  be  [iiu 
upon  red  clolb,  the  circles  at  the  end  and  two  ssiip^ 
down  the  middle  will  be  red.  If  placed  alternately  upoo 
cloths  of  different  hues,  its  dress  will  be  parti-^coJouwi 
like  that  of  a  Harlequin. — The  injury  occasioned  iou^ 


by  these  insects  is  not  confined  to  the  quantity  of  materials 
consumed  in  clotliing  and  f'eetliiig  themselves.  In  mov- 
ing from  place  to  place  they  seem  to  be  as  much  in- 
commoded by  the  long  hairs  which  surround  them,  as  we 
are  by  walking  Rmongst  high  grass;  and  accordingly, 
marching  scythe  in  hand,  with  their  teeth  they  cut  out  a 
smooth  road,  from  time  to  time  reposing  themselves,  and 
anchoring  their  little  case  with  small  silken  cables. 

If,  as  I  ho])C,  you  arc  induced  to  investigate  the  man- 
ners of  these  insecLs,  you  have  but  to  leave  an  old  coat 
for  a  few  montlis  undisturbed  in  a  dark  closet,  and  you 
may  be  pretty  certain  of  meedng  with  an  abundant 
colony. 

Not  merely  wool  or  hair,  but  another  substance  analo- 
gous to  one  employed  in  our  dress,  is  adopted  for  their 
clothing  by  other  insects.  The  lap,'a  of  a  fly  which  lives 
on  the  seeds  of  willows,  makes  itself  a  ver}'  beautiful  case 
frf  their  cottony  down,  not  only  inipen'ioiis  to  wet  and 
eotd,  but  serving,  if  acci<Ienta)ly  blown  into  the  water, 
larUeh  frtmi  the  situation  of  these  trees  frequently  happens, 

'■  buoyant  little  barge  which  is  wafted  safely  to  the 

The  habitations  which  we  have  hitherto  been  consider- 
ing, are  formed  by  lante  that  live  on  land,  but  others 
equally  remarkable  are  constructed  by  aquatic  species, 
the  lana?  of  the  various  Phryganecc,  a  tribe  of  four-winged 
insecti  which  an  ordinary  observer  would  call  moths,  bitt 
which  are  even  of  a  distinct  order'',  not  having  tlieir  wings 
covered  by  the  scales  which  adoi-n  the  lepidopterous  race. 

•  Rmuid.  ill  130.  ■  See  Kirbv  in  Linx.  Trim.  %i.  B8, 
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If  yea  are  desirous  of  examining  the  insects  to  which  I 
am  alluding,  you  have  only  to  place  yourself  by  the  ode 
of  a  clear  and  shallow  pool  of  water,  and  you  cannot  M 
to  observe  at  the  bottom  litde  oblong  moving  masses  k- 
sembling  pieces  of  straw,  wood,  or  even  stone.    Theie 
are  the  larvae  in  question,  well  known  to  fishermen  by  Ae 
title  o(  Ccuktis-wormSf  and  which,  if  you  take  diem  oat 
of  the  water,  you  will  observe  to  inhabit  cases  of  a  my 
singular  conformation*   Of  the  larva  itself  whidi  soiie- 
what  resembles  die  caterpillars  of  many  Lepidofier^  bo- 
tiling  is  to  be  seen  but  the  head  and  six  1^  by  means  of 
which  it  moves  itself  in  the  water,  and  drags  after  it  tke 
case  in  which  the  rest  of  tlie  body  is  inclosed,  and  into 
which  on  any  alarm  it  wholly  retires.     The  constnKtion 
of  tliese  habitations  is  very  various.     Some  sdect  fimr  or 
five  pieces  of  the  leaves  of  grass,  which  they  glue  ti^ 
ther  into  a  shapely  polygonal  case ;  others  employ  portkas 
of  the  stems  of  rushes,  placed  side  by  side  so  as  to  fivmai 
elegant  fluted  cylinder;  some  arrange  round  them  pieces 
of  leaves  like  a  spirally-rolletl  ribband  ^ ;  odiers  indose 
tliemselves  in  a  mass  of  the  leaves  of  any  aquatic  plants 
united  without  regularity ;  and  otliers  again  form  their 
abode  of  minute  pieces  of  wood  eitlier  fresh  or  decayed''. 
One,  like  tlie  SabelUc  ^,  forms  a  horn-shaped  case  com- 
posed of  grains  of  sand,  so  equal  in  size,  and  so  nicely  and 
regularly  gummed  together,  die  sides  througliout  being 
of  the  thickness  of  one  grain  only,  that  tlie  first  time  I 
viewed  it  I  could  scarcely  persuade  my  self  it  could  be  the 
work  of  an  insect*     The  case  of  P.  bimaadata^  which  is 

*  Pi. ATK  XVII.  Fig.  10.  "^  Reaum.iii.  15M. 
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a  artificiiilly  constructed  of  a  mixture  of  niiuf  aixl  saiu), 
is  pyriforin,  and  has  its  end  curionsi y  stop{H;d  by  a  plnte 
fbniied  of  gi-aiiis  of  sand,  with  a  central  ajierture*.  Other 
species  construct  liouscs  which  may  be  called  iilivo,  form- 
iiig  them  of  tlie  shells  of  various  Hfjiiatlc  snails  of  different 
kinils  and  sizes  even  while  inhabiteil,  nil  of  which  are  ini- 
moveably  fixed  to  it,  and  dragged  nlwnt  at  its  pleasure — 
It  CTW-ering  as  singular  as  if  a  savage,  instead  of  clothing 
Itimself  with  squirrels'  skins,  should  sew  tt^ether  Into  a 
coRt  tlie  animals  themselves.  However  various  may  be 
tile  form  of  the  case  externally,  within  it  is  usually  cylin- 
flrical  and  lined  with  silk ;  and  though  seldom  apparently 
wider  than  just  to  admit  the  body  of  the  insect,  some 
Bpecies  have  tlie  power  of  turning  round  in  it,  and  of  put- 
ting out  their  head  at  either  end ''.  Some  larvK  constantly 
make  their  cases  of  the  same  materials;  others  employ  in- 
cUfivrently  any  that  are  at  hand ;  and  the  new  ones  which 
Huiy  construct  as  they  increase  in  si/e  (for  they  have  not 
'  the  feculty,  like  the  larva  of  the  moth,  of  enlarging  them) 
h«re  often  an  appearance  quite  dissimilar  to  Uiat  of  tlie 
old.  Even  those  that  are  most  careless  about  the  nature 
of  the  materials  of  their  house,  are  solicitously  attentri'e  to 
(MMt  circumstance  respecting  them,  namely,  tlieir  specific 
gravity.  Not  having  the  jjowcr  of  swimming,  but  only  of 
walking  at  the  bottom  of  the  water  by  aid  of  the  six  legs 
attached  to  the  fore  part  of  the  body  which  is  usually  pro- 
truded out  of  tlie  case,  and  the  insect  itself  being  heavier 
than  water,  it  is  of  great  importance  that  its  house  should 
be  of  a  specific  gravity  so  nearly  that  of  the  element  in 
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which  it  residti£i,  us  wiiilv  walking  neither  to  incuaimodc 
it  by  its  weight,  nor  by  loo  great  buoyancy ;  and  it  is  k 
essential  tliat  it  should  be  so  equally  ballasted  in  every 
part  as  to  be  reatUly  moveable  in  any  position.  Under 
these  circum stances  our  Caddis-worms  evince  their  pr<y 
dciency  in  hydrostatics,  selecting  the  most  suitable  sub- 
stances ;  and,  if  the  cell  be  too  heavy,  glueing  to  it  a  bit 
of  leaf  or  straw;  or,  if  too  light,  a  shell  or  piece  ofgravd. 
It  is  from  this  necessity  of  regulating  the  specific  gravitj, 
that  to  the  cases  formed  with  tlie  greatest  regularity  we 
often  see  attached  a  seemingly  superfluous  piece  of  wood, 
leaf,  or  the  like. 

A  larva  of  one  of  tJie  aquatic  Tipidida  lives  in  cues 
somewhat  similar  to  those  of  some  Phrygatua.  Sevotl 
of  these  of  a  iusiform  tihape  and  brown  colour,  composed 
partly  of  silk  and  partly  perhaps  of  fragments  of  leaveS) 
and  inhabited  by  a  red  larva  apparently  of  a  Chirvnima, 
were  found  by  Reaumur  upon  dead  leaves  in  a  pool  of 
water  in  the  Bois  de  Boulogne*. 

In  concluding  this  head  I  may  observe,  that  heremigbt 
have  been  described  the  various  abodes  which  solitary 
larvae  prepare  for  themselves  previously  to  assuming  the 
pupa,  and  intended  for  their  protection  in  that  defence- 
less stage  of  existence;  but  as  I  shall  have  occasion  agun 
to  refer  to  them  in  speaking  of  the  larva  state  of  insect!) 
I  shall  defer  their  description  to  that  letter,  to  which  they 
more  strictly  belong. 

From  the  next  division  of  llie  habiuiions  of  insectfr— 
those  formed  by  solitary  peiject  insects  for  their  own  le- 
'  BMum.ii,.  179. 
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roiiunodation — 1  shall  select  for  description  only  two, 
both  the  work  of  spiders,  and  alluded  to  in  a  former  let- 
ter, which  indeed,  with  the  exception  of  the  inartificial 
retreats  matle  by  the  Ackette,  Cinndelip,  and  perhaps  a 
few  others,  are  llie  only  ones  properly  belonging  to  it. 

The  habitation  of  one  of  these  [Mygale  camentaria, 
Latr.,  Aranea  SaitvagesU,  Dorthes,)  is  subterraneous, 
not  a  mere  shallow  cavity,  but  a  tube  or  gallery  upwards 
of  two  feet  in  length  and  half  an  inch  broad.  This  tun- 
nel, so  vast  compared  with  the  size  of  the  insect,  it  digs 
by  means  of  its  strong  jaws  in  a  sleep  bank  of  bare  clay, 
so  that  the  rain  may  readily  run  off  without  penetrating 
to  its  dwelling.  Its  next  operation  is  to  line  the  whole 
from  top  to  bottom  with  a  web  of  fine  silk,  which  serves 
the  double  purpose  of  preventing  the  earth  that  composes 
the  walls  fiom  falling  in,  and,  by  its  connexion  with  the 
door  of  the  orifice,  of  giving  information  to  the  spider  of 
what  is  passing  above.  You  doubtless  suppose  that  in 
saying  door  I  am  sjieaking  metaphorically.  It  could 
never  enter  into  your  conception  that  any  animal,  much 
'  less  an  insect,  could  construct  any  thing  really  deserving 
'  tjfihat  name — any  thing  like  our  doors,  turning  upon  s 
binge,  and  accurately  fitted  to  the  frame  of  the  opening 
which  it  is  intended  to  close.  Yet  such  a  door,  incre- 
dible as  it  may  seem,  is  actually  A-amed  by  this  spider. 
It  does  not  indeed,  like  us,  compose  it  of  wood,  but  of 
several  coats  of  dried  earth  fastened  to  each  other  with 
silk.  When  finished,  its  outline  is  as  perfectly  circulmr 
as  if  traced  with  compasses ;  the  inferior  surface  is  con- 
vex and  smooth,  the  superior  flat  and  rough,  and  so  like 
the  adjoining  earth  as  not  to  be  distingnishable  from  it. 
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^lys  door  the  ingenious  artist  fixes  to  the  entrance  of 
her  gallery  by  a  hinge  of  silk,  whicli  pkys  with  tbe 
greatest  fi'eeclom,  and  allows  it  to  be  opened  and  duit 
with  ease ;  and  as  if  acquainted  with  the  laws  of  gravi^, 
she  invariably  fixes  the  hinge  at  the  highesi  side  of  tbe 
opening,  so  that  the  door  when  pushed  up  shuts  again 
by  its  own  weight*  She  has  not  less  sagaciously  left  i 
little  edge  or  groove  just  within  the  entrance^  upon  whidi 
the  door  closes,  and  to  which  it  fits  with  such  precisioiD, 
that  it  seems  to  make  but  one  sur&oe  with  it*  Such  b 
the  astonishing  structure  of  this  little  animal's  abode; 
nor  is  its  defence  of  its  subterraneous  cavern  less  sur- 
prising. If  an  observer  adroidy  insinuates  the  pobt  of 
a  pin  under  the  edge  of  the  door,  and  elevates  it  a  litde^ 
he  immediately  peiroeives  a  very  stro];ig  resistance^— 
What  is  its  cause  ? — The  ^ider,  warned  by  the  vibnh 
tions  of  the  threads  which  extend  from  the  door  to  tbe 
bottom  of  her  gallery,  runs  with  all  ^eed  to  the  door, 
fastens  its  1^  to  it  on  one  side,  and  on  the  other  to  the 
walls,  and,  turning  upon  its  back,  pulls  with  all  its  might 
Thus  the  door  is  alternately  shut  or  o))ened,  as  the  exer- 
tions of  the  observer  or  of  the  spider  prevail.  It  is  easy 
to  guess  which  will  in  the  end  conquer ;  and  the  spider, 
when  it  finds  all  resistance  ineffectual,  betakes  itself  to 
flight,  and  retreats.  If,  to  make  a  further  experiment, 
the  observer  fastens  down  the  door  so  that  it  cannot  be 
forced  open,  the  next  morning  he  will  find  a  new  en- 
trance, with  a  new  door  formed  at  a  small  distance ;  oTf 
if  he  take  the  door  entirely  away,  another  will  be  con- 
structed in  less  than  twelve  hours. 

The  habitation  thus  singularly  formed  and  defended 
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is  iiul  dL  »II  Lisetl  as  a  siuire,  but  mmely  us  a  sate  alHjdc 
tuT  the  spider,  which  hunts  its  prey  at  iiiglit  only  ;  am), 
when  caujjht,  duvuiirN  ii  in  security  at  tJie  buttum  of  its 
den,  which  is  generally  strewed  wiiJi  tlie  remains  of  co- 
leopterous iiisecU". — I'roni  some  curious  obsen'ntions 
of  M.  Dorthcs  on  this  sjiccies  in  the  second  volume  of 
the  LinneaH  Transactions,  it  api^ars  that  both  tlie  male 
and  female  spider  and  as  many  as  thirty  young  ones  oc- 
casionally inhabit  one  of  these  galleries.^ — Aranea  Sauv»- 
gcsii  of  Kossi,  which  is  a  distinct  species  found  in  Cor- 
sica, forms  a  similar  Imbitntiou  ". 

The  galleries  just  describeii  are  the  work  of  an  Eu- 
ropeiui  species  not  uncommon  in  tlie  south  of  France ; 
but  similar  ones  are  fabricated  by  Aranea  venaloria,  on 
inhabitant  of  tiie  West  India  islands,  as  well  as  by  many 
otiier  tropical  species.  1  have  seen  one  of  these,  which 
had  been  dug  out  of  the  earth,  in  the  cabinet  of  Thomas 
Hall,  Esq.  !■".  L.  S.,  that  was  nearly  a  foot  in  length,  and 
above  an  inch  in  diameter,  forming  a  cylindrical  bag  of 
dork-colourcd  silk,  closed  at  llie  Ixittoin,  un<l  accurately 
fitted  at  llie  top  by  a  door  or  lid. 

The  habitation  of  Aranea  aijualica,  the  other  spider  In 
which  I  alluded,  is  cliielly  remarkable  for  the  element  in 
which  it  is  constructed  and  the  materials  that  comixwc 
it.  It  is  built  in  the  midst  of  water,  and  formed,  in  fact, 
of  air  !  Spiders  are  usually  terrestrial,  but  this  is  atjua- 
tic,  or  rather  amphibious ;  for  tliough  she  resides  in  the 
midst  of  water,  in  which  she  swims  with  great  celerity, 
sometimes  on  her  belly  but  more  frequently  on  her  Imck, 

•  8«iivii{;cs  Uhl.  •If  I' Amit.  Jci  Sr.  lie  /*«»«,  I"-"*,  p.  W. 
"IdUr. //(»(,  AV<r.vii.  165. 
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BDd  is  an  odminible  dkver,  she  not  untVequeiitly  hunts  on 
shore,  and,  having  caught  her  prey,  plunges  with  h  to  (be 
bottom  of  the  water.  Here  it  is  she  forms  ho*  singulv 
and  imique  abode.  She  would  evidently  have  btit  a  ^aj 
uncomfortable  time  were  she  constantly  wet,  but  ihia  ihe 
is  sagacious  enough  to  avoid ;  and  bj'  availing  herself  of 
some  well-known  philosophical  principles,  she  constructs 
for  herself  an  apartment  in  which,  like  tlie  mermaids  md 
sea-nymphs  of  table,  ahe  resides  in  comfort  and  securitjr. 
The  following  is  her  process.  First  she  spins  loose 
threads  in  various  directions  attached  to  the  leares  of 
aquatic  plants,  which  may  be  called  the  frame-worit  of 
her  chamber,  and  over  them  she  spreads  a  transparent 
varnish  resenibitng  liquid  glass,  which  issues  &om  the 
middle  of  her  spinners,  and  which  is  so  elastic  that  it  is 
capable  of  great  expaiision  and  contraction ;  and  if  a 
hole  be  made  in  it,  ii  immediately  closes  again.  Next 
she  spreads  over  her  belly  a  pellicle  of  the  same  mate- 
rial, and  ascends  to  the  surface.  The  precise  mode  in 
which  she  transfers  a  bubble  of  air  beneath  this  pellicle 
is  not  accurately  known  ;  but  from  an  observotion  made 
by  the  ingenious  author  of  the  little  work  from  which 
his  account  is  abstracted,  he  concludes  that  she  dra« 
the  air  into  her  body  by  the  anus,  which  she  presents  W 
the  surface  of  the  pool,  and  then  pumps  it  out  fixmi  an 
opening  at  the  base  of  the  belly  between  the  pellicle  and 
(hat  part  of  the  body,  the  hairs  of  which  keep  it  extended. 
Clothed  witli  this  aeriol  mantle,  which  to  the  spectatiw 
seems  formed  of  resplendent  quicksilver,  she  plunges  to 
the  bottom,  and,  with  as  much  dexterity  as  a  cbemirt 
transfers  gas  with  a  gas-holder,  introduces  her  bubble  of 
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>ir  beneath  thg  root'  prepared  lor  its  receptiuii.  This 
manoeuvre  she  repeats  ten  or  twelve  times,  until  at  length 
in  shout  a  quarter  of  an  hour  slie  has  transported  as 
much  air  as  suffices  to  expand  lier  apartment  to  it^  in- 
tended extent,  and  now  fuids  herself  in  possession  of  a 
Httle  aerial  edifice,  I  had  almost  s^d  an  enchanted  pa- 
lace, afibrding  her  a  commodious  and  dry  retreat  in  the 
wry  mitbt  of  die  water.  Here  she  reposes  unmoved  by 
the  storms  that  agitate  the  surface  of  the  pool,  and  de- 
vours her  prey  at  ease  and  in  safety.  Both  sexes  form 
tiiese  lodgings.  At  a  particular  season  of  the  year  the 
male  quits  his  apartment,  approaches  that  of  the  female, 
enters  it,  and  enlarging  it  by  the  bubble  of  air  that  he 
carries  with  him,  it  becomes  a  common  abode  for  the 
happy  pair*. — The  spider  which  forms  these  singular 
i  habitations  is  one  of  the  largest  European  species,  and 
in  some  countries  not  uncommon  in  stagnant  pools. 

I  am,  &c 
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HABITATIONS  OF  INSECTS 
CONTINUED. 


The  habitatxNis  of  insects  which  I  shall  not  next  pror 
oeed  to  describe^  are  those  fonned  by  the  united  labonr 
of  several  individuals. 

The  societies  which  thus  combine  thdr  operations  nty 
be  divided  into  two  kinds :  1st,  those  of  which  the  object 
is  simply  the  conservation  of  the  individuals  conipotfi| 
them;  and  Sdly,  those  whose  object  is  also  the  nurture 
and  education  of  their  young*  To  the  last  head  belong 
bees,  wasps,  &c. :  to  the  former  the  larvae  of  some  spe- 
cies of  moths,  whose  labours  being  the  most  sunple  I 
shall  first  describe. 

You  cannot  iail  to  have  observed  in  gardens  the  fruit- 
trees  disfigured,  as  you  would  probably  think  them,  i^ith 
what  at  first  view  seem  very  strong  and  thick  spiders' 
webs.  If  you  have  bestowed  upon  these  webs  the  slight- 
est attention,  you  must  have  likewise  remarked  that  they 
differ  very  materially  in  their  construction  from  those 
spun  by  spiders,  inclosing  on  every  side  an  angular 
space,  and  being  besides  filled  with  caterpillars.  These 
are  the  larva^  ol  Domhyx  c/tn/sorrhccay  and  the  \\cb  which 
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cdQlnins  llicni  U  spun  by  llieij'  united  IuIhiui  fur  ilic-  pro- 
tt^ioii  of  the  common  society.  As  xouii  :is  ihe  cluster  ul' 
v^s  dejjosited  by  the  parent  moth  is  liatched,  die  youiig 
cuterpillurs,  to  tlie  number  ot'  three  or  lour  liuniiretl, 
commence  tLeir  ojierutions.  At  first  they  content  them- 
selves by  forming  a  sort  of  hummock  of  the  single  leaf 
upon  which  tliey  find  themselves  assembled,  covering  it 
with  a  roof  composet!  of  a  nimiber  of  silken  ihreatbdrawi 
from  one  edge  to  the  other ;  and  under  one  or  more  of 
these  temporary  liabitations  lliey  reside  for  a  few  diiys 
until  they  are  become  large  and  strong  enough  to  under- 
take a  more  solid  and  spacious  building  sufiident  to  con- 
tain the  whole  society.  In  coiiKtructing  tliis  new  habita- 
tion, (hey  spin  a  close  silken  web  round  the  end  of  two  or 
tliree  adjoining  twigs  and  the  leaves  attached  to  them,  so 
OS  to  include  the  recjuisite  sjtuce.  They  are  not  curious 
ill  giving  any  particular  form  to  the  editice ;  sometimes 
it  in  flat,  often  roundish,  but  always  moiv  or  less  angular. 
The  interior  U  divitlcil  by  partitions  of  silk  into  several 
irregular  ajMiitnients,  to  each  of  which  there  is  jtuipot^ly 
left  on  ap]>ropriate  door.  Within  these  the  catcqiilhirs 
retire  at  night,  or  in  rainy  weather,  (juitting  the  nest  (Mi 
fine  days,  and  dispersing  themselves  over  the  iieighbour- 
ing  leaves,  upon  which  they  leed.  Here  too  they  rc)mse 
during  t)ie  criticid  )>eriod  of  tlie  change  of  their  skins. 
On  die  approach  of  winter  the  whole  coininuniiy  shut 
thenuelves  up  in  the  nest,  which,  by  die  ailditiun  of  re- 
peated layers  of  silk,  has  at  thi;«  time  become  so  tltick  and 
Mroilg  as  to  be  impervious  to  the  wind  and  raiu.  They 
remain  in  n  state  of  toipidily  during  the  cold  months, 
but  loH.Trd'-  the  beginning  of  April  are  awakened  to  nc- 


J 


47f  HABITATIONS  OV  IKilCn. 

tivity  by  the  genkl  breith  of  spring  and  begin  to  feed 
with  greedincM  upon  the  yoiiiig  leftTes  that  soRoiiiid  Adr 
habitatioPy  which,  as  thej  soon  grestly  incnase  in  ne^ 
they  find  it  neoessaiy  to  cnhoge.  One  ndg^  ftar  dbt 
a  stnictore  fisrmed  of  such  materials  woold  at  this  pmd 
be  sadly  damaged  by  the  growth  of  the  yoaog  A/hK$ 
and  leaves  of  the  twigs  which  it  indoses;  but  the  inhip 
Utants,  as  if  to  guard  i^ainst  such  an  wcriArmif  lane 
gnawed  off  all  the  buds  within  their  dwrilin|^  and  As 
secured  themselves  firom  this  inoMivenienoe^. 

The  nest  of  the  larve  of  another  species  of  moth»tk 
Bombjfoe  procatumeOf  unfiMtunatdy  not  a  native  of  ths 
ooontry,  to  which  on  account  of  their  singular  manna% 
that  will  be  detailed  to  you  in  a  subsequent  letter,  Beni- 
mur  has  given  the  title  of  proeetsUmmy  caterpillaiii  ii 
somewhat  diflerent  in  its  construction  firoin  that  juit  de- 
scribed, though  fiNrmed  of  the  same  materiaL  As  tk 
caterpillars  which  fabricate  it  fised  upon  the  leaves  of 
the  oak,  it  is  always  found  upon  this  tree,  attached  not 
to  the  branches  but  the  trunk,  sometimes  at  a  coosi- 
derable  height  from  the  ground.  In  diape  it  resembks 
an  irregular  knob  or  protuberance,  and  the  silk  whidi 
composes  it  being  of  a  gray  colour,  at  a  distance  it  wodU 
be  taken  for  a  mass  of  lichens.  Sometimes  this  nest  is 
upwards  of  eighteen  inches  long,  and  six  broad,  rising  in 
the  middle  about  four  inches  from  the  surfiu»  of  the  tre& 
Between  the  trunk  and  the  silken  covering,  a  single  bok 
is  left  which  serves  for  the  entrance  and  exit  of  the  in* 
habitants.  These  difier  in  their  manners  from  those  hst 
mentioned.     While  very  young  they  have  no  fixed  hi* 

*  Remim.  ii.  1^. 
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bitation,  contenting  themselves  with  a  su^^ce^^iun  of  dil- 
ferent  temporary  camps  until  lliey  have  attained  two- 
thirds  of  their  growth.  Then  ii  b  they  unite  their  la- 
bours in  spinning  tlie  nest  just  described  ;  and  in  this 
they  continue  to  reside  in  liarmony  until  they  become  per- 
fect insects,  assuming  in  it  even  tUe  state  of  chr^-salis*. 

Habitations  similar,  as  to  their  general  structure,  to 
the  above,  though  differing  in  several  minute  circum- 
stances, are  formed  by  the  larvae  cif  several  other  moths. 
as  of  Bombyx  pheEortkea  of  Curtis,  B.  ticiisiria,  &c.  as 
well  as  those  of  Papilio  lo,  P.  Civ^ria,  and  some  other 
butterflies :  ontl  even  of  some  Ten/Arcdinidie,  which,  how- 
ever, have  each  a  separate  silken  coveriii^^.  But  as  it 
would  be  tedious  to  describe  these  particularly,  1  pass  on 
to  the  habitations  formed  by  insects  in  their  perlect  state, 
F  which  have  in  view  tlie  education  of  tlieir  young  as  well 
self-preservation,  describing  in  succession  diose  of 
'  atitif  bees,  ^oasps,  and  termites. 

Of  these  (he  must  simple  in  tlieir  structure  are  llie 
nests  of  ditlerent  kinds  of  atUs,  many  of  which  externally 
present  die  a)>peuraiice  of  hillocks  more  or  less  conical, 
formed  of  earth  or  other  substances. 

The  nest  of  the  large  red  ants  i^F.  rufa,  L.)  which  are 
common  in  woods,  at  the  first  aspect  seems  a  very  confused 
moss.  Exteriorly  it  is  a  conical  mount  composed  of  pieces 
of  straw,  Iragments  of  wood,  iitde  stones,  leaves,  grain  ; 
in  short,  of  any  portable  materials  witliin  their  reach. 
But  however  rude  its  outward  appearance,  and  the  articles  , 
rf  which  it  consists,  interiorly  it  presents  an  arrange- 
•  Keaum.  ii.  179. 
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meiit  adnitmbly  calculated  at  once  for  a  proCectioii  nguoA 
the  excessive  heat  of  the  sun,  and  yet  to  retain  a  dlied^ 
gree  of  genial  warmth.  It  is  wholly  oompoaed  of  nn- 
morous  small  apartments  of  different  sixea^  oomnmniial- 
ing  with  each  other  by  means  of  galleries  and  arranged 
in  separate  stories,  some  very  deep  in  the  eartI^  othen 
a  considerable  height  above  it:  the  former  forlhe  le- 
ception  of  the  young  in  cold  weather  and  at  n%|iit^  tk 
latter  adapted  to  their  use  in  die  day  time.  In  bnaag 
these,  tlie  ants  mix  the  earth  excavated  from  Ae  boOxiii 
of  the  nest  with  the  other  materials  of  idiich  die  mount 
consists,  and  thus  give  scdidity  to  the  whole.  Bendes 
the  avenues  which  join  the  apartments  together,  cdier 
galleries  varying  in  dimensions  communicate  wiA  the 
outside  of  the  nest  at  the  top  of  the  mount  TlieseoiKn 
doors  would  seem  ill  calculated  for  precluding  the  ad- 
mission of  wet  or  of  nocturnal  enemies :  but  the  ants  aber 
their  dimensions  continually  according  to  drcumstanees; 
and  they  wholly  close  them  at  night,  when  all  gradually 
retire  to  th6  interior,  and  a  few  sendnels  only  are  left  to 
guard  the  gates.  On  rauiy  days,  too,  they  keep  them 
shut,  and  when  die  sky  is  cloudy  open  them  partially*. 
'  Hie  habitations  of  these  ants  are  much  lai^er  than 
those  of  any  other  species  in  this  country,  and  sometimes 
as  big  OS  a  small  haycock ;  but  they  are  mere  molehills 
when  compared  with  the  enormous  mounds  which  odier 
species  apparently  of  the  same  &mily,  but  much  larger, 
construct  in  wanner  climates.  Malouet  states,  diat  in 
the  forests  of  Guiana  he  once  saw  ant-hills  which,  though 
his  companion  would  not  sufler  him  to  approach  nearcf 

•^  IIiiIkt.  Iit\ lurches  xitr  /ct  MorUrs  df»  Founnis,  p.  21-^. 
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lliaii  forty  paces  for  ienr  of  his  being  devoured,  seemed 
to  him  to  be  fifteen  or  twenty  feet  bigh,  am!  thirty  or 
forty  in  diameter  at  the  base,  assuming  the  form  of  a  py- 
ramid, U'uncated  at  one-thinl  of  its  height' :  and  Sted- 
inan,  when  in  Surinam,  once  passed  ant-hills  six  feet 
high,  and  at  least  one  hundred  feet  in  circumference". 

The  nest  of  Formica  brunneay  Latr.  is  composed  wholly 
of  earth,  and  consists  of  a  great  number  of  stories,  some- 
times not  fewer  tlian  forty,  twenty  below  tlie  level  of  the 
soil,  and  as  many  above,  which  last,  following  the  slope 
of  the  ant-hiii,  are  concentric  Each  story,  separately 
examined,  exhibits  cavities  in  the  shape  of  saloons,  nar- 
rower apartments,  and  long  galleries  which  preserve  the 
communication  between  both,  'f'he  arched  roofs  of  the 
most  spacious  rooms  are  supported  by  very  thin  walls, 
or  occasionally  by  small  pillars  and  true  buttresses ;  some 
having  only  one  entrance  from  above,  others  a  second 
communicating  with  the  lower  story.  The  main  galle- 
,  ries,  of  which  in  some  places  several  meet  in  one  large 
saloon,  communicate  with  other  suliterranean  passages, 
which  are  often  carried  to  the  distance  of  several  feet 
from  the  hill. — These  insects  work  chiefly  alter  sunset. — 
In  building  tlieir  nest  they  employ  soft  clay  only,  scraped 
from  its  bottom  when  sufficiently  moistened  by  a.  shower, 
which,  lar  from  injm-ing,  consolidates  and  strengthens 
their  architecture.  Different  labourers  convey  small 
masses  of  this  ductile  material  between  their  mandibles, 
and  wiUi  die  same  instruments  they  spread  and  mould 
it  to  their  will,  the  anteiini«  accompanying  every  move- 
ment.    They  rentier  all   firm  hy  pressing  the  surluce 
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lig^y  with  their  finre  feet ;  and  however  numerous  the 
masses'  of  clay  con^xiang  these  walls,  and  though  ooo- 
nected  by  no  glutinous  material,  thqr  appear  when  finished 
one  single  layer  well  united,  oonsolidated,  and  smoothed. 
Having  traoed  the  plan  of  dieir  structure^  by  jdadiig 
here  and  there  the  foundations  of  the  pillars  and  parti- 
tion-walls^ they  add  suocessivdy  new  portions :  andwfaeu 
the  walls  of  a  gallery  or  f^xotment  which  are  half  a  line 
thick  are  elevated  about  half  an  inch  m  height  tfaqr  jcin 
them  by  springing  a  flattish  arch  or  roof  firom  one  side 
to  the  other.  Nothing  can  be  a  more  interesting  spec* 
tade  than  one  of  these  cities  while  building.  In  one 
place  vertical  walls  form  the  outline,  which  commnmcate 
with  different  corridors  by  openings  made  in  the  mason- 
ry ;  in  another  we  see  a  true  salocm  niiose  vanlts  are 
supported  by  numerous  pillars ;  and  further  on  are  die 
cross  ways  or  squares  where  several  streets  meet^  and 
whose  roofs,  though  ofien  more  than  two  inches  acron^ 
the  ants  are  under  no  difficulty  in  constructing^  bq^in- 
ning  the  sides  of  die  arch  in  the  angle  formed  by  two 
walls,  and  extending  them  by  successive  layers  of  day 
till  they  meet ;  while  crowds  of  masons  arrive  from  all 
parts  widi  their  particle  of  mortar,  and  work  with  a  re- 
gularity, harmony,  and  activity,  which  can  never  enough 
be  admired.  So  assiduous  are  they  in  their  operations, 
that  they  will  complete  a  story  witli  all  its  saloons,  vault- 
ed roo&,  partitions  and  galleries,  in  seven  or  eight  hours. 
If  they  begin  a  story,  and  for  want  of  moisture  are  un- 
able to  finish  it,  they  pull  down  again  all  die  crumblhig 
apartments  that  are  not  covered  in'. 

»  Huber,  Reckercheit,  Sec.  3(M0. 


HABITATIONS    OF    INSECTS.  483 

Another  species  of  tints  {F.Jusca,  L.)  are  also  iimsons. 
When  they  wish  to  heighten  their  habitations,  they  be- 
gin by  covering  tfie  top  with  a  thick  layer  of  clay  which 
ihey  transport  from  the  interior.  In  this  layer  they  trace 
out  the  plan  of  the  new  story,  first  hollowing  out  little 
cavities  of  almost  equal  depth  at  diiferent  diitances  from 
each  other,  and  of  a  size  adapted  to  their  purposes. 
The  elevations  of  eartli  left  between  them  serve  for  bases 
to  the  interior  walls,  which,  when  they  have  removed  all 
the  loose  earth  from  the  floors  of  tlie  apartments,  and  re- 
duced the  foundations  to  n  due  thickness,  they  heighten, 
and  lastly  cover  all  in.  M.  Huber  saw  a  suigle  working 
ant  moke  and  cover  in  a  gallery  which  was  two  or  three 
inches  long,  and  of  which  die  interior  was  rendered  per- 
fecdy  concave,  without  assistance  ". 

The  societies  of  F.Jtiliginosa,  Latr.  make  their  habi- 
tations in  the  trunks  of  old  oaks  or  willow-trees,  gnaw- 
ing the  wood  into  numberless  stories  more  or  less  hori- 
zontal, die  ceilings  and  floors  of  which  are  about  five  or 
six  lines  asunder,  black,  and  as  thin  as  card,  sometimes 
supported  by  vertical  partidons,  forming  on  infinity  of 
apartments  which  communicate  by  small  apertures ;  at 
others  by  small  light  cylindrical  pillars  furnished  with  a 
base  and  capital  which  are  arranged  in  colonnades,  leav- 
ing a  communicadoD  perfecdy  free  throughout  the  whole 
ejktent  of  the  story". 

Two  other  tribes  of  carpenter  ants  {F.  tslkiops  and 
F.fiavtL,  Latr.)  use  sawdust  in  fonuing  their  buildings. 
The  former  applies  this  material  only  to  the  building  of 
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walls  and  stiopping  up  chinks:  the  latter  composes  whole 
stages  or  stories  of  it  made  into  a  sort  (rf*  papier  sMdb^ 
wi^  earth  and  spiden^  web^ 

Some  ants  fisrm  their  nests  of  the  leaves  of  treesL  Od» 
of  these  was  observed  by  Sir  Joseph  Banks  in  New 
Sooth  Wale%  which  was  fanned  by  gludng  together  se- 
veral leaves  as  large  as  a  hadd.  To  keep  these  leaves 
in  a  proper  position,  thousands  of  ants  amted  thrir 
strength,  and  if  driv^i  away,  the  leaves  gyring  badL  with 
great  videnoe^ 

• 

Th£  most  profound  philosopher,  equally  with  the 
most  incurious  of  mortals,  is  struck  with  ast<mishmffm 
)on  inspecting  the  interior  of  a  bee^ve.  He  beholds  s 
City  ill  miniature.  He  sees  this  city  divided  intoiegalsr 
streets,  these  streets  oNnposed  of  houses  oonstmcled  aa 
the  most  exact  geometrical  principles  and  the  most  ijflh 
metrical  plan,  some  serving  Soir  store^houses  far  bod, 
others  for  the  habitations  of  the  citizens,  and  a  few,  mudi 
more  extensive  than  the  rest,  destined  for  the  palaces  of 
the  sovereign.  He  perceives  that  the  substance  of  which 
the  whole  city  is  built,  is  one  which  man,  with  all  his 
skill,  is  unable  to  fabricate ;  and  that  the  edifices  in  which 
it  is  employed  are  such,  as  the  most  expert  artist  would 
find  himself  incompetent  to  erect  And  the  whole  is  the 
work  of  a  society  of  insects  !  "  Qtid  abime  (he  exclaims 
with  Bonnet)  aux  yeux  du  sage  qiiune  ruche  eFAbeilles ! 
Quelle  sagesse  profonde  se  cache  dans  cet  abime!  Qud 
philosaphe  osera  lejbnder  !  "     Nor  have  its  mysteries  yet 

•  Huber,  Becherchet,  &c.  61. 

*•  Hawkesworth*s  Cook's  Voyages,  iii.  553. 
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been  &thomed.  Phiiosopliers  have  in  all  ages  devoted 
their  lives  to  ihe  subject ;  from  Aristoniachtis  of  Soli  in 
Cilicia,  who,  we  are  told  by  Pliny,  for  fifty-eigl it  years 
attended  solely  to  bees,  and  Philiscus  the  'I'hracian,  who 
spent  his  whole  time  in  forests  investigating  their  man- 
ners, to  Swiimmerdnni,  Reaumur,  Hunter,  and  Huber 
of  modem  times.  Still  the  construction  of  the  comba  of 
a  bee-hive  is  a  miracle  which  overwhelms  our  faculties. 

You  lire  probably  aware  that  the  hives  with  which  we 
proWde  bees  are  not  essential  to  tlieir  labours,  and 
tliat  they  can  equally  form  tlieir  city  in  tlie  Iiollow  of  a 
tree  or  any  otlier  cavity.  In  whatever  situation  it  is 
placed,  the  general  plan  which  they  follow  is  the  some. 
Yon  liave  seen  a  honey-comb,  and  must  have  observed 
that  it  is  a  flattish  cake,  composed  of  a  vast  number  of 
cells,  for  the  most  part  hexagonal,  regularly  applied  to 
each  other's  sides,  and  arranged  in  two  strata  or  layers 
placed  end  to  end.  The  interior  of  a  bee-liive  consists 
of  several  of  these  combs  fixed  to  its  upper  part  and  sides, 
arranged  vertically  at  a  small  distance  from  each  other, 
BO  that  the  cells  composing  them  are  placed  in  a  hori- 
zontal position,  Olid  have  their  openings  in  opposite  di- 
rections— not  the  best  position  one  would  have  thought 
for  retaining  a  fluid  like  honey,  yet  the  bees  find  no  in- 
convenience on  tliis  score.  The  distance  of  the  combs 
fixjm  each  other  is  about  lialf  an  inch,  that  is,  sufficient 
to  allow  two  bees  busied  upon  the  opposite  cells  to  pass 
each  otlier  widi  tacility.  Besides  these  vacancies,  which 
form  the  high  roads  of  their  community,  the  combs  are 
here  and  there  pierced  with  holes  which  set-ve  as  posterns 
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for  easy  communicatioti  firom  one  to  the  other  without 
losing  time  by  going  round. 

The  arrangement  of  the  combs  is  well  adapted  fcr 
its  purpose,  but  it  is  the  construction  of  the  cdk  whidi 
is  most  admirable  and  astonishing.  As  these  are  ibmied 
of  wax,  a  substance  secreted  by  the  bees  in  no  grent 
abundance,  it  is  important  that  as  little  as  poanUe  of 
such  a  predous  material  should  be  consumed.  Bcbb, 
therefore,  in  the  fomuUiGn  ci  their  cdls  have  to  solve 
a  problem  which  would  puzale  some  geometers,  namdy, 
a  quantity  of  wax  being  given,  to  form  erf*  it  similar  and 
equal  odls  of  a  determinate  capacity,  but  of  the  laigest 
size  in  proportion  to  the  quantity  of  matter  emfdoyed, 
and  disposed  in  such  a  manner  as  to  occupy  in  the  hire 
the  least  possible  space.  Every  part  of  this  problem  is 
practically  solved  by  bees.  If  their  cells  had  been  cy- 
lindrical, which  form  seems  best  adapted  to  the  shape 
of  a  bee,  they  could  not  have  been  i^lied  to  each 
other  without  leaving  numberless  superfluous  vacuities. 
If  the  cells  were  made  square  or  triangular,  this  last 
objection,  indeed,  would  be  removed ;  but  besides  Aat 
a  greater  quantity  of  wax  would  have  been  required, 
the  shape  would  have  been  inconvenient  to  a  i^lin- 
drical-bodied  animal  All  these  difficulties  are  obviated 
by  the  adoption  of  hexagonal  cells,  which  are  admira- 
bly fitted  to  the  form  of  the  insect,  at  the  same  time 
that  their  sides  apply  to  each  other  without  the  small- 
est vacant  intervals.— -Another  important  saving  in  ma- 
terials is  gained  by  making  a  common  base  serve  for 
two  strata  of  cells.     Much  more  wax  as  well  as  room 
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would  havu  been  required,  liad  the  combs  consisted  of 
a  single  stratum  only.  But  this  is  not  all.  The  base 
uf  each  cell  is  not  an  exact  plane,  but  is  usually  com- 
posed of  three  rhomboidal  or  lozenge-shaped  pieces, 
placed  so  as  to  form  a  pyramidal  concavity.  From  this 
form  it  ibllows  that  the  base  of  a  cell  on  one  side  or 
stratum  of  the  comb  is  composed  of  portions  of  tlie  bases 
of  three  cells  on  the  other.  You  will  inquire,  Where 
is  tlie  advantage  of  this  arrangement  ?  First,  a  greater 
degree  of  strenglli ;  and  secondly,  precisely  the  same 
as  results  from  the  hexagonal  sidles — a  greater  capacity 
witii  less  expenditure  of  wax.  Not  only  has  this  been 
indisputably  ascertained,  but  that  the  angles  of  the  base 
uf  the  cell  are  exactly  those  which  require  the  smallest 
<]iiantity  of  wax.  It  is  obvious  that  these  angles  might 
vary  infinitely ;  but  by  a  very  accurate  admeasurement 
Maraldi  found,  that  the  great  angles  were  in  general 
109"  28',  the  smaller  ones  70°  32'.  Reaumur  ingeni- 
ously suspecting  that  the  object  of  choosing  these  an- 
gles fix)m  amongst  so  many  was  to  spare  wax,  proposed 
to  M.  Kcenig,  a  skilful  geometrician,  who  was  ignorant 
of  Maraldi's  cxjieriments,  to  determine  by  calculations 
what  ought  to  be  the  angle  of  a  hexagonal  cell,  with 
a  pyramidal  bottom  formed  of  three  similar  and  equal 
rhomboid  plates,  so  that  tlie  least  matter  possible  might 
enter  into  its  construction.  For  the  solution  of  this  pro- 
blem ihe  geometrician  bad  recourse  to  the  infinitesimal 
colculiui,  and  found  that  the  great  angles  of  tlie  rhombs 
should  be  109°  2&,  and  of  the  small  angles  70°  SV. 
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What  a  surprising  agreesient  between  the  solution  of 
the  problem  and  the  actual  admeasurement^  ! 

Besides  the  saving  of  wax  efiected  by  the  finrm  of  die 
cells,  the  bees  adopt  another  economical  plan  suited  to 
the  same  end.  They  compose  the  bottoms  and  sides  of 
wax  (rf'very  great  tenuity,  not  thicker  than  a  sheet  of 
writing-paper.  But  as  walls  of  this  thinwaw  at  the  en- 
trance would  be  perpetually  injured  by  the  ingress  and 
ingress  of  the  woricers»  thqr  prudendy  make  the  maigia 
at  the  opening  of  each  cell  three  or  four  times  thicker 
than  the  walls.  Dr.  Barclay  has  reoendy  diaooierad 
that  thou^  of  such  exces^ve  tenuity,  the  sides  and  bot- 
tom of  each  cell  are  actually  doiMej  or,  in  other  woid% 
that  each  cell  is  a  distinct,  separate^  and  in  some  nie»> 
sure  an  independent  structure,  agglutinated  only  to  die 
neighbouring  cells,  and  that  when  die  agglutinating  sub* 

*  Father  BoscoTich  obsenreSy  that  all  the  angles  that  Ibcia  the 
planes  which  compose  the  cell  are  eqnal,  t.  e.  ISO° :  and  he  supposes 
Uiat  this  equality  of  inclination  fiu^ilitates  much  the  construction  of 
the  cell,  which  may  be  a  motive  for  preferring  it,  as  well  as  economy. 
He  shows  that  the  bees  do  not  economize  the  wax  necessary  for  a  flat 
bottom  in  the  construction  of  every  cell,  near  so  much  as  MM.  Kob^ 
nig  and  Reaumur  thought. 

MacLaurin  says,  that  the  difference  of  a  cell  with  a  pyramidal  finom 
one  with  a  flat  bottom,  in  which  is  comprised  the  economy  of  the 
bees,  is  equal  to  the  fourth  part  of  six  trianj^es,  which  it  would  be 
necessary  to  add  to  the  trapenums,  the  &ccs  of  the  cell,  in  order  to 
make  them  right  angles. 

M.  L'Huillier,  professor  of  Geneva,  values  the  economy  of  the  beet 
at  ^  of  the  whole  expense ;  and  he  shows  that  it  might  have  been 
one-^fUi  if  the  bees  had  no  other  circumstances  to  attend  to ;  but 
he  concludes,  that  if  it  u  not  very  sensible  in  every  cell,  it  may  be 
considerable  in  the  whole  of  a  comb,  on  account  of  the  mutual  set- 
ting of  the  two  opposite  orders  of  cells.  Huber,  NoweUe^  OUerf' 
(iorut,  &c.  ii.  34. 
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destroyed,  each  cell  mny  be  eiitiiely  beparaled 
ti-oni  the  rest'. 

You  must  not  imagine  that  all  the  ceils  of  s  liive  are 
of  precisely  similar  dimensions.  As  the  society  consists 
of  three  orders  of  insects  didering  in  size,  the  cells  which 
are  to  contain  the  larva;  of  each  proportionably  differ, 
those  built  for  the  males  being  considerably  larger  than 
those  which  are  intendeti  for  the  workers.  The  abode 
of  the  larvas  of  the  queen  bee  differs  still  more.  It  is 
iiot  only  much  larger  than  anyof  tlie  rest,  but  of  a  quite 
dit&rent  form,  being  shaped  like  a  penr  or  Florence 
(lask,  and  composed  of  a  material  much  coarser  than 
common  wax,  of  which  above  one  hundred  times  as 
much  is  used  in  its  construction  as  of  pure  wax  in  that 
of  a  common  cell.  The  situation,  too,  of  tliese  cells  (for 
there  are  generally  tliree  or  four,  and  sometimes  many 
more,  even  u|)  to  thirty  or  forty,  in  each  hive)  is  very 
tliflerent  from  that  of  the  common  cells.  Instead  of 
being  in  n  horizontal  they  arc  placed  in  a  vertical  direc- 
tion, witli  the  mouth  downwards,  and  are  usually  fixed 
to  the  lower  edge  of  the  combs,  from  which  they  irre- 
gularly project  like  stalactites  frum  the  roof  of  a  caveni. 
— Tlie  cells  destined  tor  the  reception  of  honey  and 
poUen,  differ  from  diose  which  the  larviE  of  the  males* 
and  workers  inhabit,  only,  by  being  deeper,  and  tlius 
more  capacious ;  in  fact,  the  very  same  cells  are  succes- 
sively applied  lo  both  purposes.  Wlien  the  honey  it> 
collected  in  great  abundance,  and  there  is  not  time  to 

■Won  Snciely,  ii.  ^0.     This  liowcTcr  has 
ansistent  with  the  accoimt  given  bj  Hu- 


'  Menmri  of  Ihr  (t'« 
been  denied,  and  seems 
ber  hereafter  ilelailcd. 
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ooDsdmct  fresh  oellfl,  the  bees  l^gthen  the  honcgrodls 
by  adding  a  rim  to  them. 

Yoa  will  be  amdous  to  learn  the  process  which  these 
ingenious  artificers  fidlow  in  ooostructing  their  hafaitih 
tions:  and  on  this  head  I  am  ha{qpy  that  the  recent  pub- 
lication of  a  new  editicm  of  the  celd>ratied  Hubei'a  Nem 
Observations  on  Bee$9  in  which  thb  sul:gect  is  fiv  thefint 
time  elucidated^  will  enable  me  to  gratify  your  cnriosily. 

But  in  the  first  place  you  must  be  told  of  an  important 
and  unlooked-for  discovery  of  this  unrivalled  detector  of 
the  hidden  mysteries  (rf*  nature— that  the  workers  or  neu- 
ters, as  they  are  called,  (rf'a  hive^  consist  of  two  descrf^ 
tions  of  individuals,  one  of  which  he  calls  abeittes 
rkes  or  petiies  abeilletf  the  other  abeilles  cirieres^ 
former,  or  nune-beeSf  are  smaller  than  the  latter; 
stomach  is  not  capable  of  such  distention ;  and 
€&ce  is  to  build  the  combs  and  cells  after  the 
has  been  laid  by  the  cirieres  j  to  collect  honey;  and  to 
feed  the  larvae.  The  abeilles  ciriires  ore  the  makers  of 
wax,  which  substance  Huber  lias  now  indisputably  as- 
certained to  be  secreted,  as  John  Hunter  long  ago  sus- 
pected, beneath  the  ventral  segments,  from  between  which 
it  is  taken  by  the  bees  when  wanted,  in  the  form  of  thin 
scales.  The  apparatus  in  which  the  wax  is  secreted 
consists  of  four  pair  of  membranous  bags  or  wax^pockeU 
situated  at  the  base  of  each  intermediate  s^ment,  one  on 
each  side,  which  can  only  be  seen  by  pressing  the  abdo- 
men so  as  to  lengthen  it,  being  usually  concealed  by  the 
over-lapping  of  the  preceding  segments.  It  should  be 
observed  that  tliis  discovery  was  nearly  made  by  our 
count  ryman  Thorley,  who  in  \\\>  Female  Monareht^  ( 1 744) 


r 
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sRys  thnt  lie  has  tnkeii  bees  witli  six  piece.s  of  wax  witliin 
ihe  plaits  of  the  abdomen,  three  on  each  side.  In  these 
pockets  the  wax  is  secreted  by  some  unknown  process 
from  the  food  taken  into  the  stomach,  wliich  in  the  wax- 
ninking  bees  is  much  larger  than  in  tlie  nurse-bees,  and 
afterwards  tronspu-es  through  the  membrane  of  the  wax- 
|x>cket  ill  diiii  lamina;.  The  nurse-bees,  however,  do 
secrete  wax,  but  in  very  small  quantities. — When  wax 
is  not  wanted  in  the  hive,  the  wax-makers  disgorge  their 
honey  into  the  cells. 

The  process  of  building  the  combs  in  a  bce-hive,  as 
observed  by  Huber,  is  as  follows : 

The  wax-makers  having  taken  a  due  portion  of  honey 
or  sugar,  from  either  of  which  wax  can  be  elaborated, 
suspend  themselves  to  each  other,  tlie  claws  of  the  fore- 
legs of  tlie  lowermost  being  attached  to  those  of  (he  hind 
pair  of  tlie  uppermost,  and  form  themselves  into  a  clus- 
ter, the  exterior  layer  of  which  looks  like  n  kind  of  cur- 
tain.    This  cluster  consists  of  a  series  of  festoons  or 
garlands,  which  cross  each  other  in  all  direcdons,  and 
in  which  most  of  the  bees  turn  their  back  uj)on  tlie  ob- 
server: the  curtain  has  no  other  motion  than  what  it 
receives  from  the   interior   layers,    tlie   fluctuations    of 
which  are  communicated  to  it, — All  diis  time  the  nurse- 
bees  preserve  their  wonted  actirity  and  pursue  their  usual 
employments, — Tlie  wax-makers  remain  immoveable  for 
j      about  twentj'-four  hours,  during  which  period  the  forma- 
I      tion  of  wax  takes  place,  and  thin  laminie  of  this  material 
I      may  be  generally  perceived  under  their  abtlomen.     One 
[      of  these  bees  is  now  seen  to  delach  itselffrom  one  of  the  I' 

!       central  garlands  oi'  ihe  cluster,   Irt  make  a  whv  amongsl  \ 
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its  companions  to  the  middle  of  the  vault  or  tk^  of  the 
hive^  and  by  turning  itself  round  to  form  a  kind  of  voidi 
it  which  it  can  move  itself  frediy.     It  then  su^mds  itself 
to  the  centre  of  the  space  whidi  it  has  deared^  die  dia- 
meter of  whidi  is  about  an  inch.    It  next  seises  ooe  of 
the  hminse  of  wax  with  a  pincer  finmed  by  the  posterior 
metatarsus  and  tibia*,  and  drawing  it  from  boieath  die 
abdominal  segment,  one  of  the  anterior  legs  takes  it  widi 
its  daws  and  carries  it  to  the  mouth.    Hiis  leg  holds 
the  lamina  with  its  daws  vertically,  the.tongue  rolled  up 
serving  fixr  a  support,  and  by  derating  or  depressing  it 
at  will,  causes  the  whole  of  its  circumference  to  be  ex* 
posed  to  the  action  of  the  mandibles,  so  that  the  mngm 
is  soon  gnawed  into  pieces^  which  drop  as  they  are  d^ 
tached  into  the  double  cavity,  bordered  with  hairs,  of  die 
mandibles.    These  fragments,  pressed  by  others  newly 
separated,  fall  on  one  side  of  the  mouth,  and  issue  from 
it  in  the  form  of  a  very  narrow  ribband.     They  are  then 
presented  to  the  tongue,  which  impregnates  them  with  a 
frothy  liquor  like  a  bauiUie.     During  this  operation  the 
tongue  assumes  all  sorts  of  forms ;  sometimes  it  is  flat- 
tened like  a  spatula;  then  like  a  trowel,  which  iqsplies 
itself  to  the  ribband  of  wax ;  at  other  times  it  resembles 
a  pencil  terminating  in  a  point     After  having  moistened 
the  whole  of  the  ribband,  the  tongue  pushes  it  so  as  to 
make  it  re-enter  the  mandibles,  but  in  an  opposite  di- 
rection, where  it  is  worked  up  anew.     The  liquor  mixed 
with  the  wax  communicates  to  it  a  whiteness  and  opacity 
which  it  had  not  before ;  and  the  object  of  this  mixture 
of  bouillicy  wliich  did  not  escape  the  observation  of  Reau- 

■  Viiir  Mon.  Ap,  Ang,  t.  1'?.  •  •  c.  1.  ncut.  fig.  19. 
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mur*,  is  doubtless  to  give  it  that  ductility  and  tenacity, 
wbich  it  possesses  in  its  perfect  state. 

The  found  ress-bee,  a  name  which  this  first  be^oner 
of  a  comb  deserves,  next  applies  titese  prepared  parcels 
of  wax  against  tlie  vault  of  the  hive,  disposing  them  witli 
the  point  of  her  mandibles  in  the  direction  which  she 
wishes  them  to  take :  and  she  continues  these  manccuvres 
until  she  has  employed  the  whole  lamina  that  she  bad 
separated  from  her  body,  when  she  takes  a  second,  pro- 
ceeding in  the  same  manner.  She  gives  herself  no  care 
to  compress  tlie  molecules  of  wax  which  she  has  heaped 
tt^ether;  she  is  satisfied  if  they  adhere  to  each  other. 
At  length  she  leaves  her  work,  and  is  lost  in  the  crowd 
of  her  companions.  Another  succeeds,  and  resumes  tlie 
employment;  then  a  third;  all  follow  tiie  some  plan  of 
placing  their  litde  masses ;  and  if  any  by  chance  gives 
tliem  a  contrary  direction,  anotlier  coming  removes  ihem 
to  tlieir  proper  place.  Tiie  result  of  all  tliese  operations 
is  a  mass  or  Hide  wall  of  wax  with  uneven  surfaces,  five 
or  six  lines  long,  two  lines  high,  and  half  a  line  thick, 
which  descends  perpendicularly  below  the  vault  of  tlie 
hive.  In  this  first  work  is  no  angle  nor  any  trace  of  the 
figure  of  the  cells.  It  is  a  simple  partition  in  a  right 
line  without  any  inflection. 

The  wax-makers  having  tlius  laid  the  fimndation  of  n 
comb,  are  succeeded  by  die  nurse-bees,  which  are  alone 
comiwtent  to  model  and  perfect  tlie  work.  Tlic  former 
arc  the  labourers,  who  convey  the  stone  and  mortar;  the 
latter  the  masons,  who  work  them  up  into  tlie  form  which 
the  intended  structure  requires,  One  of  ilie  nurse-bees 
•  Reaum.  v-  *iA. 
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now  places  itself  hoiiiontally  on  die  vank  of  the  bm,  iu 
head  corresponding  to  the  centre  of  the  mass  or  nail 
whidi  the  wax-makers  Ymwe  left,  and  which  is  to  fam 
the  partition  of  the  comb  into  two  opposite  assemblages 
cicelh;  and  with  its  mandibles,  rapidly  moving  its  hsa^ 
it  moulds  in  that  side  of  the  wall  a  cavity  whidi  latofim 
the  base  (^  one  of  the  cdls  to  the  diameter  of  which  kit 
equaL  When  it  has  worked  some  minutes  it  depart% 
and  another  takes  its  places  deepening  the  cavity,  hd^i^ 
ening  its  lateral  maigins  by  heaping  up  the  wax  to  r^g^it 
and  left  by  means  of  its  teeth  and  fi»re-feet^  and  givmg 
them  a  more  upri^t  finrm.  More  than  twenty  bees 
suocessiyely  employ  themselves  in  this  work.  When 
arrived  at  a  certain  point,  other  bees  begin  on  the  yet 
untouched  and  opposite  sule  of  the  mass;  and  com- 
mencing die  bottom  of  /wo  cells,  are  in  turn  relieved  fay 
others.  While  still  engaged  in  this  labour,  the  wax- 
makers  return  and  odd  to  the  mass,  augmenting  its  ex- 
tent every  way;  the  nurse-bees  again  continuing  their 
operations. — After]  having  worked  the  bottoms  of  the 
cells  of  the  first  row  into  their  proper  forms,  they  pdish 
diem  and  give  them  their  jfinish,  while  others  b^in  the 
ouUine  of  a  new  series. 

The  cells  diemselves,  or  prisms  which  result  from  the 
re-union  and  meeting  of  the  sides,  are  next  constructed 
These  are  engrafted  on  the  borders  of  the  cavities  hd- 
lowed  in  the  mass.  The  bees  begin  them  by  making 
the  contour  of  the  bottoms,  which  at  first  is  unequal,  of 
equal  height :  thus  all  the  margins  of  the  cells  ofier  an 
uniformly  level  surtace  fi'om  dieir  first  origin,  and  until 
tlu*v  have  uctjuired  llieir  proi)er  lengUi.     Tlie  sides  are 
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hetglitetied  in  nil  order  aiiitlogous  to  that  wIikIi  ihe  in- 
sects follow  in  finishing  the  bottoms  of  the  cells ;  anil  the 
ten^l  of  these  tubes  is  so  perfectly  proportionefl  that 
there  is  no  observable  inequality  between  them. — It  is 
to  be  remarked,  diat  though  the  general  form  of  the 
celb  is  hexagonal,  tlmt  of  those  first  begun  is  jienta- 
gmial,  the  side  next  the  top  of  the  hive,  and  by  which 
the  comb  is  nttnchcd,  being  much  broader  tlian  tlie  rest; 
whence  the  comb  is  more  strongly  united  to  the  hive 
^OD  if  these  cells  were  of  tlie  ordinary  sh»{>e.  It  of 
course  follows  that  the  base  of  these  cells,  instead  of 
being  forme<l  like  those  of  tlie  hexugonnl  cells  of  three 
riioinboids,  consists  of  one  rhomboid  and  two  tra)>e- 
ziums. 

The  form  of  a  new  comb  is  lenticular,  its  thickness 
always  diminishing  towards  the  edges.  This  gradation 
is  constantly  observable  while  it  keeps  enlarging  in  cir- 
cumference; but  OS  soon  as  the  bees  get  sufHcient  space 
to  lengthen  it,  it  begins  to  lose  this  form  and  to  assume 
porallel  surfaces :  it  has  then  received  the  shajie  which  it 
will  always  preserve. 

The  bees  appear  to  give  the  proper  forms  to  the  bot- 
toms of  tlie  cells  by  means  of  their  antenna?,  which  ex- 
traordinary organs  they  seem  to  employ  as  directors  by 
which  their  otlier  instruments  are  instructed  to  execute 
n  very  complex  work.  They  do  not  remove  a  single 
particle  of  wax  until  the  aiitcnu%  have  explored  the  sur- 
face that  is  to  be  sculptured.  By  the  use  of  these  or- 
gans, which  are  so  flexible  and  so  readily  applied  lo  all 
pgtrts,  however  delicate,  that  they  can  jwrform  the  func- 
tions of  compa-sus  in  niea-iuring  very  iiiiniilf  objecrs, 
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they  can  wofik  in  tbe  dark,  and  raise  those  wondcrfiil 
combs  the  first  productioo  of  insects. 

Every  part  of  the  work  appears  a  natural  oonseqaowe 
of  that  which  precedes  it^  so  that  chance  has  no  shsie  ia 
the  admirable  results  witnessed.  The  bees  cannot  de- 
part from  their  prescribed  route,  except  in  cioDseqnarice 
of  particular  circumstances  which  alter  the  basb  of  dwir 
kbour.  The  original  mass  of  wax  is  never  ai^gncBted 
but  by  an  uniform  quantit|r;  and  what  is  most  astnnidi- 
ing^  this  augmentation  is  made  by  the  wax-4naker%  who 
are  the  depositaries  of  the  primary  matter,  and  possess 
not  the  art  of  sculpturing  the  cells. 

The  bees  never  begin  two  masses  fixr  coBshs  at  the 
same  time ;  but  scarcely  are  some  rows  of  ceUs  con- 
structed in  the  first,  when  two  other  masses,  one  oo 
each  side  of  it,  are  established  at  equal  distances  fram 
it  and  parallel  to  it,  and  then  again  two  mare  esSerior 
to  these.    The  combs  are  always  enlarged  and  length- 
ened in  a  progression  proportioned  to  the  priority  of  dieir 
origin ;  the  middle  comb  being  constantly  advanced  be- 
yond the  two  adjoining  ones  by  some  rows  of  cells,  and 
they  beyond  those  that  are  exterior  to  them.     Was  it 
permitted  to  these  insects  to  lay  the  foundation  of  all 
their  combs  at  the  same  time,  they  could  not  be  placed 
conveniently  or  parallel  to  each  other.    So  with  respett 
to  the  cells,  the  first  cavity  determmes  the  place  of  all 
that  succeed  it. 

A  large  number  of  bees  work  at  the  same  time  on  the 
same  comb ;  but  tliey  afe  not  moved  to  it  by  a  simul- 
taneous but  by  a  successive  impulse.  A  single  bee  be- 
gins every  partial  operation,  nnil  manv  others  in  sucw?- 
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Eion  add  their  efforts  to  hers,  each  appearing  to  act  in- 
dividually in  a  direction  impressed  eitlier  by  the  workers 
who  have  preceded  it,  or  by  the  condition  in  which  it 
iinds  die  work.  Tlie  whole  population  of  wax-makers 
is  in  a  state  of  the  most  complete  inaction  till  one  bee 
goes  fordi  to  lay  the  foundation!!  of  the  first  comb.  Im- 
mediately others  second  her  intentions,  adding  to  the 
height  and  length  of  the  mass;  and  when  they  cease  to 
act,  a  bee,  if  tlie  term  may  be  used,  of  another  profes- 
sion, one  of  the  nurse-bees,  goes  to  form  the  drniiglit  of 
the  first  ceil,  in  whidi  slie  is  succeeded  by  others. 

The  diameters  of  the  cells  intended  for  the  larvs  of 
workers  is  always  2f  lines,  tJiat  of  those  meant  for  the 
larvie  of  the  males  or  drones  S^  lines.  The  male  cells 
are  generally  in  the  mitldle  of  the  combs,  or  in  tlieir 
sides ;  rarely  in  their  upper  pari.  They  are  never  in- 
sulated, but  form  a  corresponding  group  on  bodi  sides 
the  comb.  ^Vhen  the  bees  form  male  cells  below  those 
of  neuters,  tliey  construct  many  rows  of  intermediate  ones, 
the  diameter  of  which  augments  progressively  till  it  at- 
tidns  that  of  a  male  cell ;  and  they  observe  the  same  me- 
thod when  tliey  revert  from  male  cells  to  those  of  neuters. 
It  appears  to  be  the  oviposition  of  the  queeu  which  de- 
cides the  kind  of  cells  that  are  to  be  made :  while  she 
lays  the  eggs  of  workers,  no  male  celk  are  constructed; 
but  when  she  is  about  to  lay  the  eggs  of  males,  the  neu- 
ters appear  to  know  it  and  act  accordingly. — When  there 
is  a  very  large  harvest  of  honey,  the  bees  increase  the 
diameter  and  even  the  length  of  their  cells.  At  this 
time  many  irregular  combs  may  be  seen  with  cells  of 
twelve,  fifteen,  and  even  eighteen  lines  in  length.    Some- 
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times  also  they  hate  occasion  to  shorten  the  cells.  When 
they  wish  to  lengthen  an  old  comb,  the  tubes  of  which 
have  acquired  their  full  dimensions,  they  gradually  di- 
minish the  thickness  of  its  edges,  gnawing  down  the  fldes 
of  the  ceUs  till  it  assumes  the  lenticular  form :  they  then 
engraft  a  mass  of  wax  round  it,  and  so  proceed  with 
new  cells. 

Variations,  as  has  been  already  hinted,  sometimes  take 
place  in  the  position  and  even  tarm  of  the  combs.    Oe* 
casimially  the  bees  construct  cells  of  the  common  shape 
upon  the  wood  to  which  the  combs  are  fixed,  without 
pyramidal  bottoms,  and  from  them  continue  their  work 
as  usuaL    These  cells  with  a  flat  bottom,  or  rather  with 
the  wood  fiir  their  bottom,  are  more  irregular  than  die 
common  ones;  some  of  their  orifices  are  not  angular,  and 
their  dimensicms  are  not  exact,  but  all  are  more  or  ksi 
hexagonal.      Once  when  disturbed,   Huber  observed 
them  to  begin  their  combs  on  mie  of  the  vertical  sides 
of  the  hive  instead  of  on  the  roof.     When  particular 
circumstances  caused  it,  as,  for  instance,  when  ^ass  was 
introduced,  to  which  they  do  not  Uke  to  fix  their  combs^ 
he  remarked  that  they  constantly  varied  their  direction; 
and  by  repeating  the  attempt,  he  forced  them  to  fimn 
their  combs  in  the  most  fantastic  manner.     Yet  glass  is 
an  artificial  substance,   against  which   instinct  merely 
cannot  have  provided  them :  there  is  nothing  in  hoUoir 
trees,  their  natural  habitation,   resembling  it. — When 
they  change  the  direction  of  their  combs,  they  enlsige 
the  cells  of  one  side  to  two  or  three  times  the  dia* 
meter  of  those  of  the  other,  which  gives  the  requisite 
curve. 


OF    INaEin'S. 

To  complete  the  detail  of  these  iiilerestuig  discoveiies 
of  tlie  elder  Huber,  I  must  lay  before  you  tlie  following 
additional  observittions  of  his  son. 

The  first  biise  of  the  combs  upon  which  tlie  bees  work 
holds  three  or  four  cells,  sometimes  more. — The  comb 
continues  of  the  same  width  for  three  or  four  inches, 
and  then  begins  to  widen  for  three  quarters  of  its  length. 
The  bees  engaged  nt  the  bottom  lengdieii  it  downwards; 
those  on  the  sides  widen  it  to  ri^ht  and  left;  and  those 
whicli  are  employed  above  tlie  tliickest  port  extend  its 
dimensions  upwards.  The  more  a  comb  is  enlurgeil  be- 
low, the  more  it  is  necessary  titat  il  should  be  enlarged 
upwards  to  the  top  of  the  hive.  The  bees  that  are  en- 
gaged in  lengthening  the  comb,  work  with  more  celerity 
than  those  which  increase  its  width  ;  and  tliose  timt  as- 
cend or  increase  its  width  upwards,  more  slowly  than 
the  rest.  Hence  it  arises  that  it  is  longer  than  wide, 
and  narrower  towards  the  lop  than  towards  the  middle. 
— Tiie  first  formed  cells  are  usually  not  so  deep  as  those 
ia  the  middle;  but  when  the  comb  is  of  a  certain  height, 
they  are  in  haste  to  lengdien  these  cells  so  essential  to 
the  solidity  of  the  uhole,  sometimes  even  making  them 
longer  than  the  rest. — Tlie  cells  are  not  perfectly  hori- 
zontal ;  they  are  almost  alwiiys  a  litUe  higher  towards 
their  mouth  than  at  their  base,  so  that  their  axis  is  not 
perpendicular  to  the  partition  that  separates  the  two  as* 
semblages.  They  sometimes  vary  from  the  horizontal 
line  more  than  20%  usually  t"  or  5°.  WHien  the  bees 
enlarge  the  diameter  of  tlie  cells  pieparaiory  to  the  for- 
mation of  male  cells,  tlie  bottoms  often  consist  of  two 
rhomboids  and  two  hexagons,  the  size  and  form  of  which 
2  K  2 
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vary,  and  they  correspond  with  four  iastead  of  three  op- 
poeite  cells. — ^The  works  of  bees  are  symmetrical  les 
perhaps  in  minute  details  than  considered  as  a  irbsit. 
Sometimes,  indeed,  their  combs  have  a  fimtasfic  Ann; 
but  this,  if  traced,  will  be  found  to  ,be  caused  fay  cir- 
cumstances :  mie  irregularity  occasions'  anotha^  and 
both  usually  have  their  origin  in  the  dispoattionawhidi 
we  make  them  adopt  The  inconstancy  of  dimate,  too, 
occasions  frequent  interruptions,  and  injures  the  sym- 
metry of  the  combs ;  for  a  work  resumed  is  always  kn 
perfect  than  one  followed  up  unUl  completed. 

At  first  the  substance  of  the  ceils  is  of  a  dead  whiles 
semitransparent,  soft,  and  though  even,  not  smooth: 
but  in  a  few  days  it  loses  most  of  these  qualities,  or 
rather  acquires  new  ones ;  a  ydlow  tint  qpreads  over  the 
cells,  particularly  theb  interior  surfiuse :  their  edges  be- 
come thicker,  and  .they  have  acquired  a  conssteno^ 
which  at  first  they  did  not  possess.    The  combs  aba 
when  finished  are  heavier  than  the  unfinished  ones :  these 
last  are  broken  by  the  slightest  touch,  whereas  the  former 
will  bend  sooner  than  break.     Their  orifices  also  have 
something  adhesive,  and  they  melt  less  readily;  wheoce 
it  is  evident  that  the  finished  combs  contain  something 
not  present  in  the  unfinished  ones.     In  examining  the 
orifice  of  the  yellow  cells,  their  contour  appeared  to  the 
younger  Hub^  to  be  besmeared  with  a  reddish  vamish, 
unctuous,  strong-scented,  and  similar  to,  if  not  the  ssaK 
as,  propolis.     Sometimes  there  were  red  threads  in  the 
interior,  which  were  also  applied  round  the  sides,  rhomby 
or  trapeziums.     This  solder,  as  it  may  be  called,  placed 
at  the  point  of  contact  of  the  difiisrent  parts,  and  at  the 
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snmmil  of  the  angles  foinied  by  tlieir  meeting,  seemed  lo 
give  soliJity  to  the  cells,  round  the  axis  of  the  longest  of 
which  there  were  sotiietinies  one  or  two  red  zones.  From 
subsequent  exjwriments,  M,  Huber  ascertained  that  this 
substance  was  actually  propolis,  collected  from  the  buds 
of  the  poplar.  He  saw  them  with  their  mandibles  draw 
a  thrend  from  tlie  mass  of  propolis  that  was  most  con- 
veniently situated,  and  breaking  it  by  a  sudden  jerk  of 
the  head,  take  it  with  the  claws  of  tlieir  fore-legs,  and 
then,  entering  tlie  cell,  place  it  ot  the  angles  and  sides,  Ac 
which  they  had  previously  pliutislied.  Tlie  yellow  co- 
lour, however,  is  not  given  by  the  propolis,  and  it  is  not 
certain  to  what  it  is  owing. — The  l>ees  sometimes  mix 
wax  and  propolis  and  make  an  amalgam,  known  to  tlie 
ancients  and  called  by  them  MUifS  and  Pissoccrot,  which 
lliey  use  in  rebuilding  cells  that  have  been  desti'oyed,  in 
orden  to  strengthen  and  support  tlie  edifice'. 

We  know  InU  little  of  the  [iroceedings  of  the  sjiecies 
ofbees.not  indigenous  to  Europe,  wUicJi  live  iu  Mwic- 
ties  and  con«ruct  combs  like  that  cidtivalecl  by  us.  A 
tmveller  in  IJnizi!  mentions  one  tliere  which  builds  a 
kind  of  natural  hive :  "  On  an  excursion  towanU  ujiper 
Tapngipiw,"  says  he,  "and  skirtiiig  the  dreary  woods 
which  extend  to  the  interior,  I  obsei-ved  the  trees  more 
loaded  with  bees'  nests  than  even  in  the  neighbourhood 
of  Porto  Segin-n.  They  consist  of  a  ponderous  shell  of 
clay,  cemcuted  similarly  to  martins'  nests,  swelling  from 
high  trres  iibituL  a  tlxrt  diick,  aiid  fbrmmg  an  oval  mass 

•  Nmnllti  OUcrratiiiHt lur  let  AheVhi,  par  Vraat^oK  Huber,  ii. 
101-388.  I  oliMTted  the  hew  collecting  [ir.ipolis  tliia  sprbg  '"■'oin 
the  Midi  ot'  Pnpldiu  iMdaaiiiifcra, 
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full  two  feet  in  diameter.     When  broken,  the  wax  is  sr- 
ranged  as  in  our  hives,  and  the  honey  abundant*." 

Humble-beei  are  the  only  tribe  besides  the  hive-bee^ 
that  in  this  part  of  the  world  construct  nests  by  the  united 
labour  of  the  society.  The  habitations  composing  diem 
are  of  a  rude  construction,  and  the  streets  are  amnged 
with  little  architectural  regularity.  The  number  of  boh 
habitants,  too,  is  small,  rarely  exceeding  two  or  dirce 
hundred,  and  often  not  more  than  twenty.  The  neiU 
of  some  species,  as  of  Apis  lapidaria^  A.  termiris^  &c. 
arc  found  under  ground  at  the  depth  of  a  tool  or  more 
below  the  surfiu^e;  but  as  the  internal  structnre  of  these 
does  not  essentially  difier  from  that  of  the  UMMre  singular 
liabitations  of  A,  Muscorumj  and  as  some  of  the  subter- 
ranean species  occasimially  adopt  the  same  sttuation,  I 
shall  confine  my  description  to  the  latter. 

These  nests,  which  do  not  exceed  six  or  eight  inches 
in  diameter,  are  generally  found  in  meadows  and  pas- 
tures, and  sometimes  in  hedge-rows  where  the  soil  is  en- 
tangled with  roots.     The  lower  half  occupies  a  cavity 
in  tiie  soil,  either  accidentally  found  ready  made,  or  ex- 
cavated with  great  labour  by  the  bees.     The  upper  port 
or  dome  of  the  nest  is  composed  of  a  thick  felted  cover- 
ing of  moss,  having  the  interior  ceiling  coated  with  « 
thill  roof  of  coarse  wax  for  the»purpose  of  keephig  out 
the  wet.     The  entrance  is  in  the  lower  part,  uiul  is  ge- 
nerally through  a  gallery  or  covered  way,  sinnetinies 
more  than  a  foot  in  length  and  half  an  inch  in  diameter, 
by  means  of  which  the  nest  is  more  effectually  concealed 

•  Lindlcv  in  /?.  MilUart/  Chronirlr,  March  1H15.  449, 
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I      inHD  observation.     On  ri'iiioviitg  t)ie  coping  of  inosa,  I 

die  interior  presents  to  our  view  a  very  different  scenu  | 

from  that  witnessed  in  n  bee-liive.     Instciid  of  numerous  i 

vertical  conibii  of  wax,  we  see  merely  n  fow  irrcgiilnr  lio-  ' 

i      rizontal  contbs  jjlaccd  one  above  tbe  otiier,  the  ujiper- 
I      most  resting  Ujwn  tbe  more  elevated  ]Hirls  of  the  lower,  i 

Slid  connected  together  by  sniuU  pillars  ofivux.     Each  ', 

I      of  these  combs  consists  of  several  groups  of  pnle-ycllow  i 

,      oval  bodies  of  three  (Ufferent  sizes,  tliose  in  the  middle  I 

I      being  tlie  lur{!;est,  closely  joined  to  each  other,  and  each  | 

group  comiccted  with  those  next  It  by  slight  joinings  of  I 

wax.     These  oval  bodies  are  not,  as  you  might  supjMise,  ' 

the  work  of  tlie  old  bees,  but  the  silken  cocoons  spun  by  < 

tlie  young  larvie.      Some  are  closed  iit  the  upper  exire-  | 

mitv ;  others,   whicli    chiefly   occupy  tlie   lower  combs,  <' 

have  this  part  o]ien.     The  Ibimer  are  those  which  yet  ' 

include  their  immature  tenants ;  the  latter  are  the  empty  I 

cases  from  which  the  young  bees  have  escHjicd.    On  the  J 

surface  of  the  upper  comb  are  seen  several  musses  of  wax  | 

of  a  flattened  sjihei'oidul  shape,  and  of  \-er\-  vsivious  di<  ' 

meiisions :  some  above  un  inch  and  others  not  a  ({uarlcr 
erf"  an  inch  iti  diameter  :  which  on  Iwing  o|x;netI  are  foumi 
to  include  a  number  of  lanw  siin'omided  with  n  supply 
of  )KiHen  moistened  with  honey.  These,  which  are  the 
true  cells,  are  chiefly  the  work  of  the  female,  w  hich  after 
depositing  her  eggs  in  tlieui  furnishes  diem  with  a  store 
of  (mlleii  and  honey;  and,  when  this  is  consnnit'd.  sujj- 
plies  the  \arvx  widi  a  daily  pioviiion,  jis  has  been  de- 
scribed in  a  former  letter,  until  they  are  sufficiently 
grown  to  spin  the  cocoons  before  stwken  of.  Lastly,  in 
all  (he  corner*;  of  the  combs,  nnd  especially  in  the  mid- 
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dky  we  obsorve  a  considerable  number  of  nuJl  goUel> 
like  vessels,  filled  with  honey  and  poUen^  whidi  aie  not^ 
as  in  the  case  of  the  hive4)ee,  the  fiA>ricatioa  of  ikt 
workers,  but  are  chiefly  the  empty  cocoons  left  by  the 
lanrse.  It  falls  to  the  workers,  howeTcr,  to  cut  off  the 
fragments  of  silk  i^pom  the  orifice  of  the  coeoon,  wUdi, 
after  giving  it  a  regular  circular  fi>nn,  they  strengthen 
by  a  ring  or  elevated  tube  of  wax  made  in  a  diflEerent 
shape  by  dififerent  species;  and  to  coat  them  ihtemallj 
with  a  lining  of  the  same  maleriaL  Thqf  even  oecasioBh 
ally  construct  Ixmey-^pots  entirely  of  wax*. 

The  most  curious  circumstance  in  the  constmctian  cf 
these  nests,  is  the  mode  in  which  the  bees  tran^ort  the 
moss  emjdoyed  in  forming  the  roo£    When  they  hate 
discovered  a  parcel  of  this  material  conveniently  atusled 
upon  the  ground,  five  or  mx  insects  place  themsdves 
upon  it  in  a  file^  turning  the  hinder  part  of  their  bocbs 
towards  the  quarter  to  which  it  is  meant  to  be  ccmveyed. 
The  first  takes  a  small  portion,  and  with  its  jaws  and 
fore-legs  as  it  were  felts  it  together.     When  the  fibres 
are  sufiiciently  entangled,  it  pushes  them  under  its  body 
by  means  of  the  first  pair  of  legs ;  the  intermediate  pair 
receive  the  moss,  and  deliver  it  to  the  last,  which  pro- 
trude it  OS  fiur  as  possible  beyond  the  anus.     Wlien  by 
this  process  the  insect  has  formed  behind  it  a  small  ball 
of  well-carded  moss,  the  next  bee  pushes  it  to  tlie  tliird, 
which  consigns  it  in  like  manner  to  tliat  behind  it ;  and 
tlius  the  balls  are  conveyed  to  tlie  foot  of  the  nest,  and 
from  thence  elevated  to  the  summit,  much  in  Uic  same 
way  that  a  file  of  labourers  transfer  a  parcel  of  cheeses 

•  Huber,  Linn.  Tr.  vi.  215-298. 
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from  a  vessel  or  cart  to  a  warehouse '.  It  is  easy  to  jjer- 
ceive  tJiat  a  vast  saving  of  time  must  eiisue  from  tliis 
well  contrived  division  of  labour;  tlie  structure  rising 
much  more  rapidly  than  if  every  jjtdividual  had  Iteen  em- 
ployed first  ui  carding  his  omterials,  and  then  in  trans- 
ferring them  to  the  spot 

Wasps,  tliouf^h  ferocious  and  cruel  towards  dieir  fel- 
low-insects, are  civilized  and  polished  in  tlieir  inter- 
course with  each  otlier,  and  form  a  couiniiinity  whose 
architectural  labours  will  not  sufier  on  comparison  even 
with  those  of  tlie  peaceful  inhabitants  of  a  bee-luve. 
Lake  these,  the  great  object  of  tJieir  industry  is  tlie  erec- 
tion of  a  structure  for  their  beloved  progeny,  towards 
which  diey  discover  the  greatest  tenderness  "and  affec- 
don,  and  tJiey  even  in  like  manner  construct  combs  con- 
sisting of  hexagonal  Cells  for  their  reception;  but  the 
substance  which  they  make  use  of  is  very  dissimilar  to 
the  wax  employed  by  l>ees,  and  ilie  general  plan  of  tlieir 
city  differs  in  many  respects  froui  that  of  a  l)ee-hive. 

The  comniiiii  wasp's  nest,  usually  situated  in  a  cavity 
under  ground,  is  of  an  oval  figure,  about  sixteen  or 
eighteen  inches  long  by  twelve  or  tlurteen  broad.  Ex- 
tvnoUy  it  is  surrounded  by  a  thick  coating  of  numerous 
leaves  of  a  sort  of  grayish  paper,  which  do  not  touch 
each  other,  but  have  a  small  interval  between  each,  so 
that  if  tlie  rain  should  chance  to  penetrate  one  or  two  of 
them,  its  progress  is  si^edily  arrest^l.  On  remonng 
this  exteniiil  covering,  we  perceive  that  the  interior  con- 
sists of  from  twelve  to  fifteen  circular  combs  of  diiferent 
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tiaes,  not  ranged  verdcalljr  as  in  a  bee-iiive,  bnt  hoiv 
xontallyi  so  as  to  ibnn  so  many  distinct  and  panlld 
stories.  Each  comb  is  omiposed  of  a  numerous  as- 
semblage ct  hexagonal  cells  formed  of  the  same  pt^KN 
like  substance  as  the  exterior  covering  of  the  nest,  and, 
according  to  adisc^ery  of  Dr.  Barclay,  each,  as  in  those 
of  bees,  a  distinct  cell,  the  partition  walls  being  double*. 
These  cells,  which,  as  wasps  do  not  store  up  any  food, 
serve  merely  as  the  habitations  of  their  young,  are  no!, 
like  those  of  the  hon^-bee^  arranged  in  two  opposite 
layers,  but  in  one  only,  their  entrance  being  alwsp 
downwards :  consequently  the  u|iper  part  of  the  comfa^ 
composed  of  the  bases  of  the  cells^  which  are  not  pyn- 
midal  but  slightly  convex,  forms  a  neariy  level  floor,  on 
which  the  Inhabitants  can  conveniently  pass  and  repass 
spaces  of  about  half  an  inch  high  being  left  between  each 
comb.  Although  the  combs  are  fixed  to  the  sides  of  die 
nest,  they  would  not  be  sufficiently  strong  widiout 
further  support  The  ingenious  builders,  therefore, 
connect  each  comb  to  that  below  it  by  a  number  of  strong 
cylindrical  columns  or  pillars,  having  according  to  the 
rules  of  architecture  their  base  xuul  capitiil  wider  than 
the  shaft,  and  composed  of  the  same  pa|X!r-iike  niaterio) 
used  in  other  parts  of  the  nest,  but  of  a  more  compact 
substance.  Hie  middle  combs  are  connei  ted  by  a  rustic 
colonnade  of  from  forty  to  fifty  of  these  pillars ;  the  uj)- 
per  and  lower  combs  by  a  smaller  number. 

ITie  cells,  which  in  a  populous  nest  are  not  fewer  thnn 
16,000,  are  of  different  sizes,  corresponding  to  that  of 

*  Memoirs  of  the  JVernerian  S(H*ieii/.  ii.  560. 
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the  three  ordet's  of  iiidtridiinls  which  eom)}05c  the  com- 
munity ;  the  largest  for  the  grubs  of  females,  the  smallest 
for  those  of  workers.  'I'he  last  nlwnys  occupy  aii  entire 
comb,  while  the  cells  of  the  males  and  females  are  oilen 
intermixed. — Besides  o}ieiiiiigs  which  are  left  between 
llie  walls  of  the  combs  to  admit  of  acc^s  from  one  to  the 
other,  tliere  are  at  tlie  bottom  of  each  nest  two  holes,  by 
one  of  which  tlie  wasps  iinifbrmly  cnlti',  tuid  through 
the  other  issue  from  the  nest,  and  thus  avoid  all  con- 
fusion or  interruption  of  their  common  lalxturs.  As  the 
nest  is  often  a  foot  and  a  hulf  under  ground,  it  is  requisite 
that  li  covered  way  should  lead  to  its  entrance.  This  is 
excavated  by  the  wasps,  who  arc  excellent  miners,  aud 
b  often  very  long  aud  tortuous,  forming  a  beaten  road 
to  the  subterranean  city,  well  known  to  the  inhabitants 
tlion^  its  entrance  is  concealed  from  incurious  eyes. 
The  cavity  itself  which  coiiUilii»i  the  nest  is  either  the 
abandoned  habitotion  of  moles  or  field-mice,  or  a  cavern 
purposely  dug  out  by  the  wasps,  which  exert  diemsclves 
with  such  iiuhistry  as  to  accomplish  the  arduous  under- 
Inking  in  a  few  days. 

When  the  cavity  aud  entrance  to  it  are  completed, 
the  next  Jiart  of  the  process  is  to  lay  the  foundations  of 
the  city  to  be  included  in  it,  which,  contrary  to  tlie 
UHUal  custom  of  builders,  wns)»  begin  at  the  toj),  con- 
ttuuing  downwards.  I  have  already  told  ytm  diut  tlic 
coatings  which  comjxisc  the  dome  are  a  sort  of  rou^i 
but  thin  p«|>er,  and  diat  the  i-est  oi'  the  nest  is  composed 
of  the  same  substance  variously  applied.  *'  Whence," 
j-ou  will  inquire,  "do  the  wasps  derive  it?"  They  are 
manufacturers  nf  the  article,  iiud  prepare  it  from  n  uia- 
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terial  even  more  singular  than  an j  of  those  which  hsie 
of  kte  been  proposed  tor  this  purpose;  namelyy  the  fibies 
of  wood*.  These  they  detach  by  means  of  their  jaws 
firom  window-firamesy  posts  and  rails,  Sec,  and^  whoi 
they  have  amassed  a  heap  of  the  filaments,  moisten  the 
whole  with  a  few  drops  of  a  viscid  ^ue  firom  their  mootfa, 
and,,  kneading  it  with  their  jaws  intx>  a  sort  of  paste  or 
^jif^  si^A^,  fly  off  it  with  it  to  their  nest  TUsdactile 
mass  they  attach  to  that  part  of  the  building  uponwfaid 
thqr  are  at  work,  waUdng  backwards  and  spreading  it 
into  laminae  of  the  xeqidrite  thinness  by  means  of  their 
jaws,  tongue^  and  legs.  This  operation  is  repeated 
several  times,  until  at  Imgth,  by  aid  of  firesh  6U{qplies  of 
die  material  and  the  combined  exertions  of  so  many 
workmen,  the  proper  number  of  layers  of  papor  that  are 
to  compose  the  roof  is  finished.  This  paper  is  as  thin 
as  that  of  the  letter  which  you  are  reading;  and  yon 
may  finm  an  idea  of  the  labour  which  even  the  exterior 
of  a  wasp's  nest  requires,  on  being  told  tliat  not  fewer 
than  fifteen  or  sixteen  sheets  of  it  are  usually  placed  above 
each  other  with  sliglit  intervening  spaces,  making  die 
whole  upwards  of  an  inch  ami  a  half  in  thickness.  When 
the  dome  is  completed,  the  upjxsnnost  comb  is  next  be- 
gun, in  which,  as  wdl  as  all  the  other  parts  of  the 
building,  precisely  the  same  material  and  the  same  pro- 
cess, with  little  variation,  are  employed.  In  die  struc- 
ture of  the  connecting  pillars  thei*e  seems  a  greater  qiuin- 

*  Reaumur  says  decaying  wood,  vi.  182;  bat  Wliitc  asserts  (and 
my  own  observations  confirm  his  opinion)  that  wasps  obtain  their 
paper  from  satiud  timber ;  hornets,  onlv  from  that  which  is  dccavcd, 
JVhUv's  yat.  Hist,  by  Markwick,  u.  ^^. 
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tity  of  glue  made  use  of  than  in  tlie  rest  of  the  work, 
(Unibtless  with  the  view  ofjijiving  ihein  a  superior  solidi- 
tj'. — Wlieii  the  first  comb  is  fiiiishefl,  the  continuation 
of  the  roof  or  walls  of  the  building  is  brought  down 
lower ;  a  new  comb  is  erected ;  and  thus  the  work  suc- 
cessively proceeds  until  die  whole  is  finished.  As  a  com- 
paratively smsdl  proportion  of  tlie  society  is  engaged  in 
constructing  the  nest,  its  entire  completion  is  tlic  work 
of  several  months;  yet,  though  the  fruit  of  such  severe 
labour,  it  has  scarcely  been  tinished  n  few  weeks  before 
winter  comes  on,  when  it  merely  sen-es  for  the  abode  of 
a  few  lieniiiiibed  femiiles,  and  is  entirely  abandoned  at 
the  ajtproach  of  spring;  wasps  never  using  the  same  nest 
for  more  than  one  season '. 

Tlie  nests  of  the  hornet  in  their  general  construction 
resemble  those  of  the  common  ■vrasp,  but  the  paper  of 
which  they  are  composed  is  of  a  much  more  rough  tex- 
ture ;  the  columns  wlijch  support  the  comb  are  higher 
and  more  massive;  and  that  in  the  centre  larger  than 
the  rest. 

These  last,  as  well  as  wasps,  conceal  tlieir  nest,  sus- 
pending it  in  the  comers  of  outliouses,  &c,;  but  there 
are  other  species  which  construct  their  habitations  in 
open  day-light,  affixing  them  to  the  branches  of  shrubs 
or  trees. 

-One  of  these,  described  by  LatreiUe,  the  work  of 
Vespa  kolsatica,  F.,  a  species  not  uncommon  with  us, 
resembles  in  shape  a  cone  of  tlie  cedar  of  Lebanon,  and 
is  composed  of  an  envelope  and  the  comb,  the  former 

tee  partial  envelopes,  each  of  the  interior 
■  Reauni.  vi.  Mctn.  0. 
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of  which  is  longer  than  the  preceding.  The  oomb  cqb> 
prises  about  thirty  hexagonal  cells  circulariy  ammged, 
those  of  the  circumference  being  lower  and  smaller  \ 

A  vespiary  somewhat  similar  to  the  abovc^  but  cf  s 
dqiressed  globular  figure,  and  composed  of  more  nn- 
merous  envdopesi  so  as  to  assume  a  ccmsiderable  xe- 
semblance  to  a  half-expanded  Provence  rose,  is  figured 
by  Reaumur^ :  and  for  a  very  beautiful  specimen  ap- 
parendy  of  the  same  kind  (except  that  it  contains  but 
one  stage  of  cells),  which  was  found  in  the  gardoi  st 
East-Dale,  I  am  indebted  to  the  kindness  of  Heniy 
Thompson,  esq.  of  HulL 

Another  species  {Fespa  Pariehim^?)  attaches  its  smsll 
group  of  about  twenty  inverted  crucible-like  cells  to  s 
jMece  of  wood  without  any  covering'. 

But  all  these  yield  in  point  of  singularity  of  structm 
to  the  habitation  cl  PdUsies  niduUms  {Vespa  ckartarkt 
Oliv.),  a  native  of  Cayenne^  which  ccxistructa  its  nest  ef 
a  beautifully  polished  white  and  solid  paste-board,  im- 
penetrable by  the  weather.  These  are  in  shape  some- 
what like  a  bell,  oflen  a  foot  and  a  half  long,  and  fixed 
by  their  upper  end  to  the  branch  of  a  tree  firom  which 
they  are  securely  suiq)ended.  Their  interior  is  com- 
posed of  numerous  concave  horizontal  combs,  with  the 
openings  of  the  cells  turned  downwards,  fastened  to  the 
sides  without  any  pillars,  and  having  a  hole  throuj^ 
each  to  admit  of  access  to  the  uppermost  ^ 


•  Annatet  du  MusSum  d*Hut.  Kat  i.  989. 

^  vL  t,  19.  f.  i.  S?.  c  Rijgel  Vesp.  t.  7.  f.  81 

-  Rosel  II.  viii.  30.  •  Rcftum.  vi.  224. 
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I  CLOS£  my  account  of  tlic  habitations  of  insects  witli  I 

t)ie  description  of  those  constructed  by  the   Termites,  a 
tribe  alluded  tu  in  former  letters.  i 

The  diAerent  species,    which    are   numerous,    build  | 

nests  of  very  various  forms.     Some  ( '/'■  aCiar  and  mar-  ' 

doj:.  Urn.)  construct  upon  the  ground  a  cylindrical  tur- 
ret of  clay  about  tliree  quarters  of  a  yard  high,  sur- 
rounded by  a  projecting  conical  roofi  so  as  in  shape  con- 
siderably to  resemble  a  muslirouni,  and  composed  in-  ' 
leriorly   of  innumerable   cells   of  various   figures   and                     •] 
dimensions.     Otliers,  as  T.  Destructor,  F.,  T,  ArboiTun,                       1 
Sm.},  prefer  a  more  elevated  site,  and  build  their  nests, 
whicli  are  of  different   sizes,    from   that   of  a  hat  to                     '. 
that  of  a  sugnr-cosk,  and  composed  of  pieces  of  wood 
glued  together,    amongst   die  branches  of  trees  oAen 
seventy  or  eighty  teet  high.     But  by  far  the  most  cu- 
rious habitations,  and  to  whicli,  therefore,  I  shall  con- 
fine a  minute  description,    ore   those   forme^l   by  the 
Tertiies feUalis  {T.  bellicosus,   Sm.),  a  species  very  com- 
mon in  Guinea  and  other  ports  of  the  coast  of  Africa, 
of  whose  proceedings  we  have  a  ii-ery  particular  and  in-    • 
teresting  account  in  the  7Ist  volume  of  the  Philosophi- 
cal Transactions,  from  the  pen  of  Mr.  Smeatlinian. 

These  nests  are  formetl  entirely  of  clay,  ond  are  ge- 
nei'ally  twelve  feet  high  and  broad  in  proiwrtion,  so  tliat 
when  a  cluster  of  them,  as  is  oflcn  the  case,  are  placed 
together,  they  may  be  taJcen  for  an  Indian  village,  and 
are  in  fact  sometimes  lar^r  than  the  huts  which  the  na- 
tives inhabit.  The  first  process  in  the  erection  of  tliese 
Gingular  structures  is  the  elevation  of  two  or  three  tur- 
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rets  of  clay  about  a  foot  high,  and  in  shape  like  a  soflsr- 
Ioa£  These,  which  seemtobe  the  scaffolds  of  thefiitiire 
building,  rapidly  increase  in  number  and  hei^t,  tmd 
at  length  being  widened  at  the  base,  joined  at  liie  top 
into  one  dome,  and  consolidated  all  round  into  a  thid 
wall  of  day,  they  form  a  building  of  die  size  above  men- 
tioned, and  of  the  shape  of  a  hay-cock,  whidi  wfaen 
dodied,  as  it  generally  soon  becomes,  with  a  coating  of 
grass,  it  at  a  distance'  T^ry  much  resembles.  Wfaen  die 
building  has  assumed  this  its  final  form,  the  inner  tur- 
rets, all  but  the  tops,  which  project  like  pinnacles  from 
different  parts  of  it,  are  removed,  and  tifie  day  employed 
over  again  in  other  services. 

It  is  the  lower  part  alone  of  the  building  that  is  doco- 
pied  by  the  inhabitants.  The  upper  portion  or  dom^ 
which  is  very  strong  and  solid,  is  left  empty,  serviag 
principally  as  a  defence  from  die  vicisaitudes  of  fte 
weather  and  the  attacks  of  natural  or  acddental  fs» 
mies,  and  to  keep  up  in  the  lower  part  a  genial  wanndi 
and  moisture  necessary  to  the  hatching  of  the  eggs  and 
cherishing  of  the  young  ones.  TTie  inhabited  portion  is 
occupied  by  the  royal  chamber^  or  habitation  of  the 
king  and  queen;  the  nnrseries  for  the  young;  the  siart- 
houses  for  food;  and  innumerable  galleries,  passages, 
and  empty  rooms :  amuiged  according  to  the  following 
plan. 

In  the  centre  of  the  buflding,  just  under  the  apez^ 
and  nearly  on  a  level  with  the  surface  of  the  ground,  is 
placed  the  royal  chamber,  an  arched  vault  of  a  semi- 
oval  shape,  or  not  unlike  a  long  oven ;  at  first  not  above 
an  inch  long,  but  enlarged  as  the  queen  increases  in 
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bulk  to  the  length  of  eight  inches  or  more, 
^artment  tlie  king  and  queen  coDNtontly  reside ;  and 
from  tlie  smallness  of  tlie  entrances,  which  nre  barely 
large  enough  to  admit  their  more  diminutive  subjects, 
can  never  possibly  come  out;  thus,  like  many  human 
potentates,  purcliusing  their  sovereignty  at  the  dear 
rate  of  the  sacrifice  of  hlwrty.  Immediately  ailjoining 
the  royal  chamber,  and  surrounding  it  nu  all  sides  to 
die  extent  of  a  foot  or  more,  are  placed  what  Mr. 
Smeathman  calls  the  roi/al  aparlnicnts,  an  inextricable 
labyrinth  of  innumernble  arched  rooms  of  different 
shapes  and  sizes,  either  openinj^  into  each  other  or  com- 
municating by  common  passages,  and  intended  for  tlie 
eccommodalion  of  the  soldiers  and  attendants,  of  whom 
many  thousands  arc  always  in  waiting  on  their  royal 
Blaster  and  mistress.  Next  to  the  royal  apartments 
come  tlie  nurseries  and  the  magazines.  The  former  are 
{nvariably  occupied  by  tlie  eggs  and  young  ones,  and  in 
Ibe  infant  stale  of  the  nest  are  placed  close  to  the  royal 
chamber;  but  when  the  queen's  augmented  size  re- 
quires a  larger  apartment,  as  well  as  additional  rooms 
tsxr  the  increased  nuniber  of  attendants  wanted  to  remove 
ber  eggs,  the  small  nurseries  are  taken  to  ))ieces,  rebuilt 
at  a  greater  distance  a  size  bigger,  and  their  iiunil)cr  in- 
creased at  the  same  time.  In  substance  they  diHer  from 
all  the  otlier  apartments  being  formed  of  particles  of 
wood  apparently  joined  together  with  gums.  A  col- 
lection of  these  compact,  irregular,  and  small  wooden 
ebombers,  not  one  of  which  is  half  an  inch  in  width,  is 
inclosed  in  a  common  chamber  of  clay  sometimes  as  big 
TOL.  I.  2  L 
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as  a  child's  head. — Intermixed  with  the  nurseries  Ue  die 
magazines,  which  are  chambers  of  clay  always  well 
stored  with  provisions,  consisting  of  particles  of  wood, 
gums,  and  the  inspissated  juices  of  plants. 

These  magazines  and  nurseries,  separated  by  small 
empty  chiunbers  and  galleries,  which  run  round  them 
or  communicate  from  one  to  the  odier,  are  continued  on 
all  sides  to  the  outer  wall  of  die  building,  and  reach  vf 
within  it  two-tliirds  or  three-fourtlis  of  its  height.  Tliey 
do  not,  however,  fill  up  the  whole  of  the  lower  pert  of 
the  hill,  but  are  confined  to  the  sides,  leaving  an  open 
area  in  the  middle,  under  tlie  dome,  very  much  resem- 
bling the  nave  of  an  old  cathedral,  having  its  roof  sup- 
ported by  three  or  four  very  large  Gothic  arches,  of  whidi 
those  in  the  middle  of  the  area  are  sometimes  two  and 
three  feet  high,  but  as  they  recede  on  each  side  rajndly 
diminish  like  die  arches  of  aisles  in  perspecdve.  A  flst- 
tish  roo(  imperforated  in  order  to  keep  out  the  wet,  if 
the  dome  should  chance  to  be  injured,  covers  the  top  of 
the  assemblage  of  chambers,  nurseries,  &c. ;  and  die 
area,  which  is  a  short  height  above  the  royal  chamber, 
has  a  flattish  floor  also  water-proof^  and  so  contrived  as 
to  let  any  rain  that  may  chance  to  get  in  run  off  into  the 
subterraneous  passages. 

These  passages  or  galleries,  which  are  of  an  astonish- 
ing size,  some  being  above  a  foot  in  diameter  and  per- 
fectly cylindrical,  lined  with  the  same  kind  of  clay  of 
which  the  hill  is  composed,  served  originally,  like  Uie 
catacombs  of  Paris,  as  the  quarries  whence  the  materials 
of  the  building  were  derived,  and  afterwards  as  the  grand 
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outlets  by  which  tlie  Termites  carry  on  iheir  depreda- 
tions at  a  distance  from  tlieir  habitations.  They 
a  sloping  direction  under  the  bottom  of  the  hill  to  the 
depth  of  three  or  four  feet,  and  then  branching  out  horU 
zontally  on  every  sitle,  are  carried  under  ground,  near 
to  the  surface,  to  a  vast  distance.  At  their  entrance 
into  the  interior  diey  communicate  with  otlier  smaller 
galleries,  which  ascend  the  insidu  of  tlie  outer  shell  in  a 
spiral  manner,  and,  winding  roiuid  the  whole  building 
to  the  top,  intersect  c;ich  other  at  iliflerent  heights, 
opening  eitlier  immediately  into  the  dome  in  various 
places,  and  into  the  lower  half  of  (he  building,  or  coni- 
munieating  with  every  part  i»f  it  by  other  smaller  circular 
or  ova!  galleries  of  different  diameters.  Tlie  necessity  for 
the  vast  size  of  the  main  underground  galleries  evidendy 
arises  from  the  circumstance  of  tlieir  being  the  great 
thoroughfares  for  the  inhabitants,  by  which  they  fetch 
their  clay,  woml,  water,  or  provision ;  and  their  spiral 
and  gradual  ascent  is  requiKiCe  for  the  easy  access  of  the 
Termites,  which  cannot  but  with  great  difliculiy  ascend 
a  perpendicular.  To  avoid  Uiis  inconvenience,  in  the 
interior  vertical  parts  of  the  building,  a  flat  path-w^, 
half  an  inch  wide,  is  often  maile  to  wind  gradually,  like 
a  road  cut  out  of  die  side  of  a  mountain,  by  which  they 
travel  with  great  facility  up  ascents  otherwise  impracd- 
cable.  Tlie  same  ingenious  propensity  to  shorten  their 
labour  seems  to  have  given  birth  to  a  contrivance  still 
more  extraordinary.  This  is  a  kind  of  bridge  of  one 
vast  arch,  sprung  from  the  floor  of  the  area  to  the  upper 
npartuieots  at  (he  side  of  the  building,  which  answers 
2l2 
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the  purpose  of  a  flight  of  stairs,  and  must  shorten  tke 
distance  exceedingly  in  transporting  ^;gs  finom  the  rojiL 
chambers  to  the  upper  nurseries,  which  in  some  hilk 
would  be  four  or  five  feet  in  the  straightest  line^  and 
much  more  if  carried  through  all  the  winding  pesstges 
which  lead  through  the  inner  chambers  and  apartmentii 
Mr.  Smeathman  measured  one  of  these  bridges,  whidi 
was  half  an  inch  broad,  a  quarter  of  an  inch  thick,  and 
ten  inches  long,  making  the  side  of  an  elliptic  arch  of 
proportionable  size^  so  that  it  is  wonderful  it  did  not  M 
over  or  break  by  its  own  weight  before  they  got  it  joined 
to  the  side  of  the  column  above.  It  was  strengthened 
by  a  small  arch  at  the  bottom,  and  had  a  hollow  or 
groove  all  the  length  of  the  upper  surfiu:e,  either  made 
purposely  for  the  greater  safety  of  the  passengers,  or  else 
worn  by  fi:equent  treading.  It  is  not  the  least  suipiidng 
circumstance  attending  this  bridge,  the  Gothic  archa 
before  spoken  of,  and  in  general  all  the  arches  of  the 
various  galleries  and  apartments,  that,  as  Mr.  Smeath- 
man saw  every  reason  for  believing,  tlie  Termites  project 
their  arches,  and  do  not,  as  one  would  have  supposed, 
excavate  them. 

Consider  what  incredible  labour  and  diUgence,  ac- 
companied by  the  most  unremitting  activity  and  the 
most  unwearied  celerity  of  movement,  must  be  necessary 
to  enable  these  creatures  to  accomplish,  their  size  consi- 
dered, these  truly  gigantic  works.  That  such  diminutive 
insects,  for  they  are  scarcely  the  fourth  of  an  inch  in 
length,  however  numerous,  should,  in  the  space  of  three 
or  four  years,  be  able  to  erect  a  building  twelve  feet 
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high  and  of  a  proportionable  buik,  tovered  by  a  vast 
dome,  adorned  witliout  by  numerous  pinnacles  and  tur- 
rets, and  sheltering  under  its  ample  arch  myriads  of 
vaulted  apartments  of  various  dimensions,  and  con- 
structed of  different  materials — that  tliey  should  more- 
over excavate,  in  different  directions  and  at  different 
depths,  inimmerable  subterranean  roads  or  tunnels^ 
fiome  twelve  or  thirteen  inches  in  diameter,  or  tlirow 
an  arch  of  stone  over  other  roads  leading  Irom  the  me> 
tropolis  into  the  adjoining  country  to  the  distance  of 
several  hundred  feet — that  they  should  project  and  Bnisb 
the,  for  them,  vast  interior  stair-cases  or  bridges  lately 
described — and,  finally,  that  the  millions  necessary  to 
execute  such  Herculean  labours,  perpetuidly  passing  to 
and  fro,  should  never  interrupt  or  interfere  with  each 
other,  is  a  miracle  of  nature,  or  rather  of  the  Author  of 
nature,  far  exceeding  tlie  most  boasted  works  imd  struc- 
tures of  man :  for,  did  these  creatures  equal  hun  in  size, 
retaining  their  usual  instincts  and  activity,  their  build- 
ings would  soar  to  tlic  astonishing  height  of  more  than 
half  a  ntite,  and  their  timiieU  would  expand  to  a  mag- 
nificent cylinder  of  more  than  three  hundred  feet  in 
diameter;  before  which  the  pyramids  of  Egypt  and  tlie 
aqueducts  of  Rome  would  lose  nil  dieir  celebrity,  and 
dwindle  into  nothings'.     So  that  when  in  the 


*  The  most  elevated  of  the  pynunidi  of  Egypt  is  not  more  than 
600  leet  high,  which,  setting  the  nverngc  height  of  man  at  only  five 
feet,  is  not  more  than  1^  times  the  heijjht  of  the  worliincn  eiti- 
plojcd.  WhcrcHS  the  neat*  of  the  Termites  being  at  least  twelve 
feet  high,  and  the  in«^ts  themselves  not  cxceciling  a  cjuarter  of  ao 
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ment  of  my  last  letter  I  promised  to  introdaoe  joa  to 
insects  whose  labours  produced  edifices  more  astonishing 
than  those  of  the  mightiest  Egyptian  monarchsy  die  jj' 
ramidsi  my  promise,  whatever  you  then  thought  ct  it^ 
was  the  reverse  ci  hyperbolicaL 

I  am,  &C. 

inch  in  stature,  their  edifice  is  upwards  of  500  times  the  he%bt  of 
the  builders ;  which,  supposing  them  of  human  dimensions^  would 
be  more  than  half  a  mile.  He  shaft  of  the  Roman  acpiedueti  m 
lofty  enough  to  permit  a  man  on  horseback  to  travel  in  dwoL 
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EXPLANATION  OF  THE  PLATES. 


PLATE  I. 

COLEOPTERA. 

Fig.  1.  Calosoma  Sycophanta. 

2.  Staphylinus  cyaneiu. 

3.  Siagonium  quadricorno,  Nov.  Gen.  K>  magnified. 

4.  Malthinus. 
5    Molorchus. 

6.  Meloe. 

Dermaptera. 

7.  Forficula  gigantea. 

PLATE  IL 

Strepsiptera. 
Fig.  1.  Xenos  Peckii.    Linn,  Trans, 

Orthoptera. 
2.  Acheta  &ryllota]pa. 

5.  Blatta  gennanica« 

Hemiptera. 

4.  Ledraaurita. 

5.  Cimex  rufipes. 

PLATE  in. 

Lepidoptera. 
Fig.  1.  Papilio  dbpar  mas? 
2.  Sesia  asiliformis. 
S.  Bombyx  pulchella. 

Trichoptera. 

4.  Phryganea  varia  ? 

Neuroptera. 

5.  Libellula  cancellata. 

6.  Rapliidia  notata.  Fab.  Mantiss. 
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^^^^^P^           INDEX                                     ^V 

GENERA  AND  SPECIES  OF  INSECTS             ^^ 

NOTICED  IN  THIS  WORK.                                  ^^H 

-^ ^^1 

Class  I.  INSECT  A.  iii.  28. 

AtAsusAlir.   Zlj,(«ci«  L.  F.  Mm.                   1 

Colymbctes  LCr.                                               ■ 

Subclass  t.  MANDIBULATA. 

iv.  375. 

AoATRiDJUM  11.  Ltr.   DcrmaUi  L.                     1 

Order  i.  COLEOPTERA.  i».  377. 

OL  Vohoxu  Kffi.  ii.  230.  ui.  41. 

685. 

Ami  Bd.  Ltr.  Carabut  L.  F.  Mra. 

AoiiA  F.  Ltr.   DeJ.    Audabta  L. 

. Striola  \v.  S37. 

C<W/ium  DeG.  01.    Carabu.  01. 

AcANTHOCiHUS  Mg,  Ltr.     Ctrrom- 

iii.  535.  iv.  SOS. 

bttx  L.  Mm.   Lnmia  F. 

Akm  Hst.    Lit.  Tccbrio  L.    Pi- 

~~^mdili3W.Sl3. 

»«/ia  01.  iii.  599. 

oraneiformis  iv.  SBS. 

Aleocii4»a  Kn.  Grv.  Ltr.  SlajAu. 

ipeculifer  iii.  ssi,  S99. 

Tribuluf  i.  303.  iiL  599. 

Unu.  L.  F.  Mm.  1.  SSJ.  li.  434. 

iv.  330,  5S0. 

AciKTHiTKus  Kby.    Soani4*iiiL. 

.  canaliculnta  \v.  337.                                      1 

Trichiu.F.Ltr. 

complicars  ii.  aso. 

focialis  iv.  27a. 

AciLius  Lch.  Dyiiscus  L.  F.  Ltr. 

picea  iv.  337. 

Aluknus  F.  Ltr.  Hitpa  L.  F.  iiL                     1 

cinereus- 

166.  iv.  SOB.                                                  1 

lulcatiK  ii.  948.  iii.  304,  esi. 

gro»u»  iii,  34. 

AcmoFus  Zgl.  Ltr.  Caraiiu  L.  P. 
Harpalui  Bn. 

A»AHA  Bu.  Ltr.    Car«bui  L.  F. 

Min. 

.. m^Bcephalus  iii.  S-iS. 

AcROCiNUB  I!.  Ltr.     Ceroniftjj-L. 

communis !».  879. 

vuigftriflti.  11. 

PrioniuF.    Macropm  Tlin. 

aeeentifer  iv.  43. 

Coodulan  F.  Helop*  F.  ui.  SIS. 

leneua.  (Chakila)i\.  318. 

AsELiuM   Kby.  Ltr.    CcUonma  F. 

Amblytekub    M'L.  Ltr.      Seerw 

iiL  449.  iv.  509. 

baiu  L.  F.  iii.  495. 

MaiKUK   Ltr.     Scarabaut  L.   A- 

Amfbicoma    Ltr,    Scarahaui    L. 

Mtlolo^a  F. 

globose  iv.  5 IS. 

lineata  iii.  6B5. 

jEbalvsF.  Ltr.   XMeanw  Pni.  iii. 

AMrRiMAixA  Ltr.    Scarobarut  L,                     i 

SOS,  677. 

Mm.  Melolonths  F.                                       | 
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Amphimalla    solstitialis   i.    S07, 

287.   ii.  5,  373.  iv.  523. 
Ancmomi  Nus  Bn.  Ltr.  Carabus  L. 

F.  Mm.    Hurpalus. 

. prasinus  ii.  'J-tS^  436. 

Anisonyx  Ltr.  ScaralxtutVj.  MelO" 

lonlha  F.  iii.  689. 
Anisopma  Mg.  Ltr.  Sctrabttm  L. 

Mm.  Metohntha  F.  i.  196. 
Anisotoma  F.  Kby.  Dermettei  L. 

Mm.  Silpha  Mm.  AgatlMJ^m^W, 

Ltr.  iii.  41. 
Anobium  F.  Ltr.     Ptinus  L.  Mm. 

Byrrhtu  Gff.  i.  228,  384.  452. 
■■■       panfccnm  i.  232,  SS6. 
pertinax  i.  237,  240,  274.  ii. 

232. 

** strtattim  i.  237,  240.  fi.  SSi. 

■■    ■    tcsseliatuRi  i  36:  ii.  389. 
Akomala  Mg.  Scarabttta  L.  Mm. 

Melolontha  F.  Euchlora  Ltr. 

--; Frischii  Vf,  518. 

Anoploonathus  Lch.  Ltr.  Scdra' 

IxBtu  L.  McUdonfha  F.  Hepshnus 

Lch.  ill.  S56,  363,  441, 
. dytiscoides  iii.  336. 

—  viridisneus  iii.  480. 
Antherophagus  Mg.  Ltr.  Tene- 

brio  L.  F.  M m .  Cri/ptophagiis  Hst. 

—  pallens  i.  241. 

Anthia  Web.  F.  Ltr.  DeJ.    Cara- 
bus L.  iii.  325,  451,  686. 

sexguttatn  iii.  33. 

Anthonomus  Grm.  Sch.  Ltr.  Cur- 

ciilio  L.  Mm.     Rhf^nchcema  F. 

Paliene  Mg. 

Pomorum  i.  199.  ii.  439. 

Anthophagus  Grv.  Ltr.    Stttphy- 

linus  L.  F.  Carahus  Mm. 

caraboidcs  iii.  505. 

AxTHRENCs  GflT.  F.  Ltr.    Byrrhus 

L.  Mm.  i.  135.  iii.  234,  523. 
■         Musasorum  i.  240,  386.  ii. 

223.  iii.  177. 
Antiiribus  Gff.  F.  Sch.  Ltr.  Cur- 

culio  L.   Mm.     Anthrodut  Mg. 

Amblyccnii  Thti.    Macroccphii' 

lus  Ol.  Platyrhinus  Bib.  iii.  512. 

albinus  iii.  318.  iv.  517. 

brevirostris  iv.  517. 


Anthribus  cinereus  iii.  318. 

latirostris  iv.  517. 

Apate  F.     DermesteM  L. 

perda  Hst.    Bostrickus  OL   Ipt 

Mm.  L  235. 
Aphodius  II.  F.  Ltr.  ScarabmutL. 

Mm.  PlatycepkaluMBDg.l2SS, 

iL  440.  iii.  677. 
atidis  iiL  i^iBO. 

—  dliaris  iv.  523. 
•^-—  conflaghitus  iv.  S94. 

contaminatus  ii.  439. 

erraticus  iv.  568. 

—  sagaiei  iv.  406. 

i— ^—  Toridus  IV.  9i9|  406, 

—  nigrostdcatui  iv.  289,  406. 
— — -  plagiatus  iv.  t9^  51 S, 
testudioarias  'vf.  297,  521. 

—  varius  iv.  406. 

Anon  Hst.  Ifibf .  6rtR.  to.  BdL 
Curculio  L.  Mm.  AtteUbm  F. 
Rhinomater Q6,Ci,  ApkiBBk 
Oxyttoma  Do.  iii.  51^,600,565. 

-- —  AstragaH  hr.  519. 

ebemntuM  it.  5 Iff. 

— ^  flavifcmoratnra  i.  lt9,  STSi 

—  flavipes  i.  1 78. 

—  frumentarium  tv.  288. 
Limonii  iv.  519. 

—  Malvarum  iv.  324. 

Ulicis  iv.  499. 

vemale  iv.  324. 

Apocoptona   Kby.     Ceran^fyc  L 

Lamia  F.     Stenocorus  Pck. 

Amputator  iii.  318. 

Putator  ill.  318. 

Apoderus  Ol.  Sch.  litr.  Attelaboi 

L.  F.   Mm.     BMnomacer  Gff. 

Curculio  DeG. 

Cor)'K  iii.  411. 

gemmatus  iv.  281. 

Apogonia  Kby.  Ltr.  ScartAaiai>* 

Melolontha  F.  iv.  508. 

—  gemellata  fv.  818. 
Aptinus  Bn.  DeJ.  Ltr.  <7(fltro*K»L. 

Brachtntu  F.      ApHnL  Kby.  it. 
402. 
Archon  Kby.    Scarabatts  L.  Ltr. 
Geointprs  F.     Dynastes  M'L. 
iii.  445. 
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Bbachinub   Web.  P.    Ltr.    DeJ.                     ■ 

1          L.  MflohnOa  F.  iii.  COT. 

Carabiu  L,  Mm.    Buprctis  GfT.                     J 

/rum¥.    PijfynolviF.    Mnchla 

iti.  .^4o.  iv.  149.                                    ■ 

H»t.  iii.  478.  IV.  SOe. 

ATEucHua    Web.   K.  Ltr.    M'L. 

crepitans  ii.  843.  iv.  134.             ^^^1 

ScaraitetaL.    Coprit  Off.   Adi- 

DiMitoaor  ii.  24S.                           ^^^1 

naphona  Stm.  i,  9SS. 

giblKHUs  Hi.  330,  666. 

BnACiiYCEBUB  'oi.  F.    Sdi.   Llr.         ^^^ 

pilularius  i.  S55.  il.  19,319. 

CurcKiio   L.    Mm.   uL  6e».  iv. 

MS. 

ATii»CTncEBt9  IMeB.  Ltr.  Ntey. 

Bpl«ii»  iii.  as. 

iatttU    LymctylonF.    u.  8<4. 

barbarusif.  881. 

iii.  499,  S60.  iv.  571. 
—  GigM  iii.  449. 

toxicophaaus  iii.  34. 

Bbbktus  F.  8c6.  Ltr.  C.w^  L. 

iii.  33,  53. 3. 

ArritcBNt's  Ltr.    Dtvmettet  L.  F. 

di*pir  iii  308. 

in8nillo.ua  iiL  308. 

Pellio  i.  834.  ill.  384. 

BHOHBiim  Gnxi.  Edi.  Ltr.    Cnr- 

BaMv«  Orm.  Sch.  Ltr.  Owwfe  L. 

culio  L.  F.  Hyp„rhinM  Bib. 

K.  Mm.  Mynciianiui  Gyl. 

tmadrideni  iv.  281, 

'tVibiilus  iv. 'J81. 

pALANisL's  Grm.  Sch.  Ltr.  Cur- 

BaoscL's  Pni.   CarahM  L.  F.  Mm. 

culio  L.  Mm.  JUvnehtmui  K. 

Ccph«lotr>  Bn.  Ltr. 

Glandium  i.  814.  iii,  84. 

ceplialotei  iv.  880. 

- —  Nncum  i.  80S,  337.  il.  87i. 

Bauciruii  L.  F.  Ltr.  Mm.   MyU- 

iti.  84. 

6m  am   Ltria&tp. 

te.tMi)iDM  Ltr.  CiciKtk^L.  Mm. 

Bacirisiii.  U67. 

tiUipAnu  F.  iv.  SSO,  SIS. 

granariiiti.  178. 

Beiiosii9  Lch.  Dutiicut  L.  Hvdro- 

pectinicomii  i.  I7T. 

philusF.  Mm.  mdrobiiultt. 

luriJus  i».  98B. 

»cuteilari»i.  177. 

BnvAxis  Lch.  Dnv.  Ltr.    Siapiv- 
rn>u  L.  F.  Mm.  PtelapliMtU,\. 

345,  658, 

lethifera.  Plate  xxviii.  Fig.  7. 

\v.  319. 

—  Mortisaga  i.  398.  il.  939.  iii. 

Buf  REsTiB  L.  F.  Ltr.  Mm.  C«*/« 

Gff.  i.  156,  838.  ii.  318. 

oeuffllnata.     Plat*     ««wi.                      1 

Mm.  0»ytelus  Grv.  Ltr. 

Fig.  3.                                             ^H 

*~tiTiti«t«s  iii.  386.  iv,  SI8. 

nttenuataiii.f43.                       ^^H 

Slcpheiini  iu.  3S6. 

—  bicoler                                       ■^H 

BLttaisA  Bn.  Ltr.    Can*H,  L.  R 

Cfaijws  iii.  687.                          ^^H 

Mm. 

fasdeularis  ii.  388. 

Toultipuncwia  iv,  515. 

Gigaa  iii.  33,  598. 

.    BoLBocERus  Kby.  Ltr.    SMrahant 

oMllataU.4is. 

L.F.Mni.  (M'xilfluMg.iii.433. 

ruitica  iv.  3«S. 

—  qlladridcni  iii.  388. 

variobUU  iii.  543. 

BusTStrniB  F,  Derm^ilei  L,  tpi. 

viiiata  i.  317.  tli.  »7,  684. 

Mm.  T-mkm  Lir.  i.  29$,  *BU. 

BvnBHtit  L.  F.  Lu.    CUttU  Gff. 
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Mm.     B€rme»i€9  D^Q.  il  931. 
UL  593,  658,  695. 

Bytukus  Ltr.    Dermestes  L.  F. 

Mm.  Ipi.  01. 
— —  flayescens  i.  998. 
~—  tomento6U8  i.  196. 
Cacidola  Mg.  Ltr.   ChrytomtelaF. 

Silpha  Mm.  CoectfMASs  11.  Stnm' 

gytus  Hst. 

pectoralis  L  998. 

Calandra  Cl.F.Sch.Ltr.  Curcuiio 

L.  Mm.    RhyncophoruM  Hst.  iii. 

519,  517.  iv.  215. 

—  granaria  i.  179,  357.  iii.  84. 
— —  Oryzae  i.  173. 

—  testacea  i.  173. 
Calathus  Bn.  Ltr.  Carabut  L.  F. 

Mm.  iii.  690. 
Caluchroha  Ctr.    Cerambyx  L. 

F.  iiL  609. 
——  alpina  iii.  591. 
Callidium  F.  Ltr.   Cerambyx  L. 

Mm.  Leptura  Gff. 

—  Bajulus  L  935. 

— —  pygmsum  i.  934. 

— —  violaceum  ii.  987.iii.  190, 193. 

Calopus  F.  Ltr.  Cerambyx  L.  i. 

935. 
Calosoma  Web.   F.     Ltr.    DeJ. 

Carabui  L.  Mm.  Bupresti*  Gff. 

iii.  442. 

calidum  iv.  500. 

'  chincnse  iv.  500. 

ciirvipes  iv.  500. 

Inquisitor  ii.  243. 

laterale  iv.  500. 

■  Madersp  iv.  567. 

—  rctusum  iv.  501,  567. 

Sycophanta  i.  272,  278.   ii. 

321.  Plate,  i.  Fig.  1. 
Canthahis  Gff.   Ltr.     Meloe  L. 

Lytta.  V.  Mm.  i.  38.  iii.  525. 

iv.  233. 

rinorea  i.  186,  315. 

marginata  iii.  686. 

■  vesicatoria  i.  24 1 ,  3 1 5.  ii.  224 
iii.  394. 

Carabus  L.  F.  Ltr.  Mm.  DeJ. 
Buprestii  Gff.  i.  1 56.  ii.  226,244. 
iii.  159^  335,  .575,  702.  iv.  571. 


Caeabdb  arvenitf  iv.  514,  56J. 

—  auratus  L  9?9. 

—  ■    catenulatus  it.  989. 

dathratus  it.  991. 

cribellatus  iv.  505. 

-— -  ^abratus  it.  511. 
-— ^  intricatuB  ii.  436. 
— ^  isTigatuB  IT.  505. 

—  nitens  it.  991,  514. 

—  BcabroBus  {Proccrut)  vL  tt, 

Tiolaceus  ii.  944.  iii.  609. 

CAAPAUMusKby.Lch.  StmpkySmi 

L.  F.  Mm.  OxyUlus  Gnr.  Lcr.? 
ii  303. 
Cabsida  L.  &c.  ii.  958.  iii.  117, 
159,  165,  683. 

—  ^comis  iii.  597.  iT.  549. 

—  bidens  iii.  599.  iT.  349. 
— —  maculata  ii.  958. 

—  perforata  iii.  597.  iT.  34S. 
apinifex  iiL  597. 

—  Taunis  iii.  597.  iv,  349. 

Tiridifl  iii.  74. 

Catabcopub  Kby.  M.  L.  Ltr.  Del. 

Carabut  L.  F.  iv.  508. 
Cathebeteb  II.    Dermetta  L.F. 

SpharidhmY.    NitidtdaOlf. 

Cercui  Ltr.  Brachypicrus  Vm, 

Slrongylus  Hst,  Scapkidinmm* 

Siipha  Thn.  Mm. 

gravidus  i.  299. 

Urticae  i.  299. 

CsBRio  Ol.  F.  Ltr.  Citteia  Rss. 

Gigas  iii.  518. 

CENTRiNusSch.  CurcuIioL.  Rhyih 

cfuEnusV,   ^artf  Grm.  Ltr.  Crj- 

ptorhynchus. 

Spiculator  iii.  328. 

Cera  MB  vx  L.  F.  Mm.  Callichro* 

roa.  Ltr.  i.  235.  ii.  387.  iii.  120, 

602,  683. 

Ammiralis  iT.  286. 

moschatus  ii.    246.  iii.  570. 

iv.  147. 

phyllopus  iiL  667, 672. 

sericeus  iv.  147. 


Cfhapterus   Swd.  Ltr.    Paussut 

L.  iii.  513,  517. 
O.RCYON  Lch.  Ltr.   Denneties  L. 

Mm.  Sphtrridinm  F.  iv.  518. 
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Cercyon  hsinorrhoidale  iv.  SIS, 
Cerocoma  GC  F.  Ltr.    Meloe  L. 

iii.  316. 

Schasfferi  iii.  515. 

Cerylon  Ltr.    Rhixophagui  Hst« 

TenebrioL.    LyctuiF,  Ips  Ol 

iii.  613. 
Cetonia  F.  Ltr.    Scarabtsus  L. 

Mm.  iiL  345,  417,  562. 
aurata  i.  212,  259,  316.  iii. 

227,  343,  601. 

—  Tariegata  iv.  283. 
Ceutorhynchus  Shu.  Sch.  Ltr. 

Curculio  L.  Mm.  Rhynchsenus 
F.  Falciger  Mg.  Campytirhyn' 
ckut  Mg. 

assimilis  i.  188. 

contractus  i.  187,  450. 

horridus  iv.  518. 

leucogaster  iv.  69. 

Natator  iv.  513. 

Sisymbrii  iv.  283. 

sulcicollis  i.  188, 450. 
CHiETOPHORUB  Kby.    Cistela  Mm. 

—  crctifer  u.  255.  iv.  516. 
Cbashooia  M'L.  Ltr.    Scarabceut 

L.  Cetonia  F.m.  566,  690. 
"     ■  viridis.  Plate  xxvii.  Fie.  33. 
Chilocorus  Lch.  Coccmella  L.  F. 

Mm.  Ltr. 

—  Cacti  iv.  288. 
Chirosceus  Lm.  Ltr.    Tenehrio 

L.F. 
— -^  bifenestrata  ii.  416. 
Chlxnius  Bn.  DeJ.  Ltr.  Carabus 
L.  F.  Mm.  BupretHs  G£  iii.  539. 
holosericciis  iv.  515,  565, 
nigricomis  iv.  515,  565, 
saponariusi.  316. 
vestitus  iv.  568. 
Chlamyb  Kn.  Ltr.   ChrytomelaL, 
ayihra  LaL  F.    Bntckut  F.  iv. 
504. 

—  Bacca  ii.  220. 

■         monstrosa  iv.  292. 
Chlorima  Grm.  Ltr.    Curculio  L. 

F.  Cyphui  Sch.  Oxydercet  Sch. 

PUUyomut  Sib.  Brachyrinus. 

—  cretacea  ii.  216. 
-^—  niveo  ii.  216. 


I 


Chlorocala  Kby.  Scarab^suM  L. 
Cetonia  F.  Ltr. 

afncana  iii.  648. 

Choleva  Ltr.  Sp.  Dermesies  L.  ? 
DeG,  Mordella  L,  Mm.  Caiops 
Pk.  Ptomttpkagui  II.  Hd^ 
Pnz.  CisteiaOT,  Luperui  Fro. 
iv.  302. 

angustata  iv.  567. 

Choragus  Kby.  Ltr. 

—  Sheppardi  ii.  311. 
Chrysomela  L.  &C.  ii.  283.  iii.  34, 

165,  683. 

cerealis  iv.  298. 

fastuosa  iv.  298. 

— —  goettingensis  ii.  317. 
hsemoptera  iv.  208. 

—  Polygoni  iii.  25.  iv.  268. 
.       Populi  ii.  2#2.  iii.  141. 

stolida  iii.  518. 

— ^  violacca  iv.  115. 

Cicikdela  L.  F.  Ltr.  DeJ.  Mm. 
BupretHt  G£  i.  1 56,  ii.  222, 318, 
345.  iii.  117,  426,  660.  iv.  403. 

campestris  iii.  113, 121,  123, 

152,  301. 

—  hybrida  iv.  518. 

—  sexguttata  iii.  687.  "* 

sylvatica  ii.  374.  iv.  514. 

CioNus  CI.  Ltr.  Sch.  Curculio  L. 

Mm.  Ehynck^enui  F. 
Blattariae  iv.  565. 

—  Scrophulariie  iL  271.  iv.  565, 
Thapsi  L  453. 

Cis  Ltr.  Ptituu  L.  Mm.  Anobium 

F.    Dermeita  Hst.    Bottrichut 

Kgn.  iv.  52a 
CissiTEs  Ltr.  Horia  F.  iv.  503. 
CisTELA   F.   Ltr.   Chryiomeia  L. 

Tenebrio  Gff.  Criocerig  Mm.  iii. 

483. 

ceramboides  iii.  565, 

CLAMBusFch.Ltr.  DcrmestesDeG. 

Armadillus  iii.  522,  684. 

Claviger  Prs.  11.  Ltr.  iii.  517. 
Clerus  Gff.  F.  Ltr.  Mm.  AUeia- 

bus  L.  iii.  161,  682. 
— ^  apiarius  i.  440. 

formicarius  i.  274. 

Cmvina  Ltr.  DeJ.     Tenebrio  L. 
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ScariUiF.  Carabut  Mm.u.3€l. 
iv.  338. 
Clythra  F.  Ltr.   Ckryiomelm  L. 
Crypiocephalus  Mm.   Meloiim* 

•*•— -  dentata  iv,  S9S. 

«— —  loDgimana  i.  461.  iii.  331. 

Clytus  F.  Leptura  L.  Mm.   Ctd' 

Udium  Ltr.  i.  835.  u.  387. 
CocciNELLA  L.  &c.  i.  265,  ill.  79, 
165,  684,  691.  IT,  883,  501. 

—  bipunctata  ii.  848.  iii.  188. 

—  hieroglyphica  i.  866. 

—  renipustalata  iii.  834. 
septeropunctata  i.  314.  ii.  9. 

—  vigintiauopunctata  ii.  887. 
CcBLosis  Kby.  Scarabtgui  L.  GeO" 

trupe*  F.   Oryctcs  Ltr.?   23y- 
nastei  WL,  iv.  888. 
CoLLiuRis  Ltr.  DeJ.    CoU^ru  F. 
Cicindela  DeQ.  iii.  525,  688. 

COLYMKTES  CI.  Ltf.    DytiKtU  L. 

F.  Mm.  iii.  686.  iv.  518. 

acuductus  iv.  379. 

adspersiiB  iv.  879. 

—  Hybneri  iv.  279. 

transversalis  iii.  304,  694. 

CopRis  F.  Ltr.  M^L.    Scarabceus 

L.  Mm.  i.  255.  iii.  4 1 7,  479,  566, 

655,  658. 

Antcnor  iii.  328. 

bucephala  iii.  670.  iv.  409. 

capucina  iv.  409. 

Carolina  iii.  680.  iv.  409. 

— —  Eridanus  iv.  409. 
— ^  Gigas  iv.  503. 
— ^  Hesperus  iv.  409. 

Jacchus  iii.  567. 

lunaris  i.  256.  iL  237,  254. 

111.  .327. 
Midas  iii.  310.  iv.  409. 

Molossus  iii.  567, 585.  iv.  409. 

nemestrinus  iii.  327. 

Gildipus  iv.  409. 

— ^  orien talis  iii.  567. 

rcflexa  iv.  409. 

Sabajus  iv.  409. 

■         sexdentata  iv.  409. 

Tmolus  iv.  503. 

CoRDVLiA  Kby.    Curcu/io  L.    Cor- 


Me  Thn.     Calandra  F.  Ltr. 

BJ^ncopbortu  Hst.  Sch.  ii  33. 
CoROYLiA  Palmanim  L  301, 108. 

iiL  586,671.  It.  188. 
CoRTiCARiA  Mm.  TVReftrioL.  J>- 

frtfititf  Hst.  Ltr.  2>miwil89PDX. 

—  puila  i.  888. 
CoRYNETEB  Pk.  F.   DirrMeitet  L 

Clerus  Gff.  Mm.  KeerMtt  Ltr. 
•— ^-  csnileuf  L  S58. 

—  ruficoilis  L  858. 
CossYPHus  01.  F.  Ltr.  iiL  596.  iv. 

814. 
Ceatobohus  Sch.  CurcuSoL,  Ciy- 

ptorhynchus  Grm.  iii.  SI  I. 
Cremastochilus  Kn.  Ltr.  Setn- 

b€eus  L.     lyickim  F.  ui.  488. 
Creophilus  Kby.  Ldi.     Sitfhy 

Onus  L.  F.  Qrw.  Mm.  Ltr.  £wm 

I^ch.  iii.  437. 

hirtus  (Enuu)  It.  317. 

*— —  maxillosus  i.  888.  iiL  355. 
Cryptocephalus  GC  F.  Ltr.  Mm. 

Chryiomda  L.  iii.  583. 

duodedmpmictatQt  i.  461. 

— *—  sericeus  iv.  998. 
CRYPTOFHAGirs  Hst.  Ltr.     DeP' 

mettet  L.  F.  Ipg  OL  Cbrtkmk 

Mm.  i.  228. 

fumatus  iii.  334. 

CRYPTORnYNcuus    II.    Sch.  kr. 

Curctiiu)lj,Mm,  HbynchanmF, 

Gorgus  Sch.  ii.  232.  iii.  715. 

comiscans  i.  7. 

Lapathi  i.  196,  81 1.  iv.  114. 

Taurus  {Gorgut)  iii.  3ia 

Ctekostoma  Klg.  Ltr.  DeJ.    CoA 

lyrit  F.  Caris  Feb.  iv.  509. 
CupHs  Ltr.  F.  iii.  510.  iv.  508. 
CiiRcuLio  L.  F.  Mm.  C/foiiuxScb. 

Epimcces  Bib. 

Corrupior  i.  204. 

iignarius  i.  235. 

nebulosus  ii.  216.  iv.  514. 

sulcirostris  iv.  287. 

Cybister  Crt.   Dytiscus  L.  F.  Ltr. 

Rceselii  iv.  279. 

Cyciirus  F.  Ltr.  DeJ.  Tenebrio  L 

Carabus  DeG.  Mm.?  ii.  387.  iii. 

442. 
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CvuAioDKs  Kby.    Cwculh  L.  F. 

CyphutGrm,? 

undoiu«  iv.  8T9. 

Ctmindis  Ltr.  DeJ.    Carabiu  L. 

F.  Mm.     Tarui  CI.    Aminutui 

Feb.  Zrf*w  Dft.  iii.  690. 
CvpuoN   Pk,   F.     CAryttmrla   L. 

ElodetlJS.  Vriocerii  Mm.  Cit' 

i0<aPnX.i.  87.  iv,  315. 

CvrBUBGriu.Sch.?L[r.  Curculio 

L.  F.   Chlonma  DeJ. 

Hancock!  iii.  <35. 

Dabcillds  Ltr.      CArvfomrb  L. 

AtopaVk.V.  PlimuDeO.  Cm- 

eerU  Mm.    CUtch  Ol.  iii.  688. 
Dasvteb  Pk.  F.  Llr.  liermettei  L. 

CicuKMiGC   J/c/ymOI.   7U. 

/wMro.iT.  fl5. 

DUMMTH  U  &c.  i.  1 35,  iSl.  iii. 
35. 

-  lardariui  i.  SS8. 
-niurinusiv.  i99. 
DiAPKaiB  GfT.  K.  Ltr.  Ckiy4imela 

L.  Mm.   rnv^Hu  DoG. 
— —  ik>leti  iiL  £1T. 
-^— luecDorrhuidaiis  iii.  SIO. 
^^  borrida  iu.  SQ9. 
*- —  Tiridipeanis  iii.  91 ). 
DirHucEFHALA  DeJ.  Ltr.   Scara- 

baui  L.  Melolimtha  F.  Agrofti- 

philB  M'L.  rv.  jOs. 
-~  auruleota  iii.  fiS5. 

. werxta  iii.  685. 

DiTOMA  Hst.  Ltr.    Lgctvt  F.    f;u 

Ol.    tWtrarin  Mm.  iii.  .tIT. 
DiTOUUB  On.  DeJ.      Anitui  Zgl. 

Ur.   &auru(F.   ScarUeiOX. 

calydetiiuB  iii.  31 1. 

E>(i)<*ciA  K.  lip.    Leptura\4.yim. 

SIcKocorut  Gir.  ii.  ais.  iii.  S8T. 
— ^  KDOl  if.  S9S. 

faMiata  ii).  3S6,  489. 

•^^  Sagittaris  iv.  278. 

■ vittUa  iv,  878. 

DoacADtDN    Sch.      Cerantyx   L. 

Lamia  F.  i.  335. 
DoKCATOitA  Hst.  F.  Ltr.  ilaaAian 

U,   DrrmetUt  Vox.    Senoccrvt 

Kgn.  Hi.  sn. 


DoBQATOMA  (Irrulcnsis  iii.  399. 
DoECUB  M'L.  Ltr.  Lucaniu  L.  F. 

Mill,   Platucena  Gffi 
parallcHpipeduB  it.  S«4.  iii. 


DoRVPKonA  II.  Ltr. 

L.  F.   Eroti/Iu$  P.  iii.  399,  565, 

531. 

DoBYTOMus  Gnn.  Ltr.    Curculio 

L.  M,  RAuueAtfitiu  K.  Eirimui 

Sch. 

longiraanus  iii.  831. 

DniLira  Ol.  Ltr.    Ptitinui  0£  F. 

iv.  530. 

flave»cens  iv.  491. 

Dhomil'b  Dn.  DeJ.  Ltr.  CarabatL. 

F.  Mm.   Ottpralii  Gff.  iv.  303. 

agilis  iv.  565, 

quaJrimaculatus  iv.  565. 

truncatdlus  iv.  565. 

Dbvpta   Ltr,   F.  CI.  DeJ.   Ctara- 

iu  L.  Mm.  CidHdeia  Ol,  iii.  68a, 

iv.  509, 
Dyhabtki   M'L.      Scarabaiu    L. 

Ltr.  Geotnipe$  F.  iii.  485,  494. 

663. 


-^—  tttlobuB  iii.  336. 

Centnonu  iv.  tSS. 

ChorimeuE  iii.  336. 

■ clavtger  iii.  836. 

■^— dichotomui  iii.  310, 

—  Eiul)tiiion    ( Strakgiu)   iii. 
808. 

Enema  iii.  30fl,  310,  386. 

Gcileon  iii.  310,  336. 

Gcryon  iii.  888. 

hostalui  Iii.  336. 

Hcrcuica  i.  II.  iii.  33.  309, 

386,  399.; 

— •—  JuvcDCUB  Hi,  680. 

MiloD  iii,  309,  388. 

Neptunus  iii.  3«7.  _ 

Oromedou  ii.  237,iii.  SlUi 

Pan  ui,  S08,  336, 

OuBdritpinoMu.PLATixxTut, 

Fig.  8. 

TCtunis  iii.  68a 

Tiiyiif  iii,  3ix>.  ^36. 
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DytiscusL.  F.  DyticM*  QfL  Lit. 
11.283,  359.  iii.  117,  ISO,  167, 
455,  575.   . 

—  circumfiexus  iv.  39. 
•— ^  latissimus  iii.  33. 
limbatus  iii.  694. 

marginalis  iL  S52,  344.  iii. 

338,  343,  557,  564,  578,  585—, 

693.  iv.  8, 863, 498. 
-»-  obovatus  iii.  693. 
Elaphrus  F.  Ltr.  DeJ.     deindela 

L.  Mm.   BupretHf  Gff.  iii.  453. 

iv.  513. 
Elater  L.  &C.  i.  39G.  ii.  S25,  313, 

422.  iii.  579.  iv.  571. 
flabellicornis  iiL  320,  520. 

—  fuscipes  iii.  690. 
ifnitus  ii.  410,  418. 

—  lineatus  iv.  298. 

noctilucus    i.    185.  iL  408, 

418. 
— —  obscurus  i.  180. 

Sesetis  i.  180.  iii.  141,  202. 

— '   ■  sulcatus  iii.  560,  690. 

-  undulatus  iii.  167. 
Elefhastomus  M'L.  Ltr.     ScO' 

rabcpus  L.  F.  Shr.  iv.  508. 

proboscideus  iii.  309. 

Ellenophorus    Mg.  (Hcfenopho- 

rus  ?)  Ltr.    Tcnebrio  L.   Akis  F. 

Pimelia  list. 

collaris  ii.  247. 

Elophohus  {Hchphorus?)  F.   SU- 

pha  L.    Ilt/drophiitis  DeG.  Mm. 

Dermcstcs  Gft".  ii.  291,  360.  iii. 

539. 

aquaticus  ii.  254. 

stagnalis  iv.  279. 

Exdomychls  Pk.  F.  Ltr.    ChiysO' 

vicla  L.    Tcnebrio  Mm.  iii.  166. 
Enoplium  Ltr.  Ti//us OIF.  Der- 

mestcs  Rss.  iii.  682. 

damicome  iii.  323. 

Entimus  Grm.  Sch.     Curculio  L. 

F.  Ltr. 

imperialis  iii.  601,  660. 

Erotylus  F.  Ltr.     Chrytomcla  L. 

iii.  443,  608. 

fasciatus  iii,  5^5, 

Gigas  iii.  31. 


EucHiEut  Kby.    ScanlMein  L.  F. 

Ltr. 
longimamit  (SbsmftcBf)  m. 

331,  673. 
Euchloea  M"L.  Lit.    Semnkttu 

L.  MelohtUhmF.  AmmA DeJ. 

iiL  356,  702.  nr.  508. 

viridii.  Plate  xzvL  F%.  90, 

EuMOLFus  Rgn.  F.  Ltr.    c£w- 

meiah.  CfypioeepkahMQILhI. 

iii.  602. 

Vitis  L  204. 

EuEHiN  U.  Curcyiio  L.    Rfyaekf 

niu  r.    Emrkmus  Sch.     Mh 

crorkmus  Ltr. 

cupratus  i.  8. 

EuEHYNCHusKfy.  Eurfaiftos  K^. 

Ltr.  CurcuHoL.  AUeUAmtF.m. 

324,  662. 

Isvior.  Plate  xxtL  Fig.  18. 

EuEYCHORA  Lg.  Thn.  F.  Ltr.  fV- 

ii^rfo  L.    PimeBa  OL  nL  488; 

599.  iv.  508. 
EuEYNOTUB  Kby.  Ltr.  TeneMoh, 
— —  muricatus  iiL  692. 
EuscELEs  M*L.  m  UL    Semrwbgm 

L.  F.  Ltr.  L  11.  CetoimL 

macropus  iii.  659. 

EviESTHSTusGrv.Ltr.  Siapkylinm 

L.  F.    Syntomium  Cts.  iii.  505. 

iv.  516. 
Galerita  F.  Ltr.  Del.     Carabu 

L.  OL  iv.  508. 
Galeruca  Gff.  F.  Ltr.  Chrytomda 

L.  Mm.  iii.  690, 

Tanaceti  iii.  223.  iv.  2S^ 

Vitellinae  iv.  1 1 1,  1 15. 

Geniates  Kby.  M^L.  Scaraheui  L. 

MclolonthaF.    Genudis DeJ. iii 

517. 

barbatus  iii.  422. 

Genuchus  Kby.  ScaralnrutL.  Tf- 

tonia  F.  Ltr.  iv.  510. 

cruentus  iiL  422,  515. 

GEORYSsrs  Ltr.  Pimeiia  Pk.  F. 

areniferus  ii.  255. 

—  pygmseus  ii.  255. 
Geotrupes  Ltr.   Scarabscos  L.  F* 

Mm.    TypfutHS  Lch.  L  287.  iL 

353.  iii.  397,  702.  iv.  234. 
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HA  AND                                                          ^^^^H 

H*i*on;a  Mb.  Ltr.    Leplura  L.                V 

dispar  (TVAcu*)  iii.  303. 

Denada  F.  lip.  MacropUa  HK                     ■ 

^—  roreatuf  iv.  906. 

Zosierte  iv.  S3S.                                         ■ 

. stercorarius  i.  33,  SS6,  9S0. 

Hii-irLOS  Ltr.  Dylunu  L.  F.  Mm.                     ■ 

ii.   931,  345.   373.    Hi.  393.   iv. 

CnemidolmW.    HoplUmQ\.m.                     1 

IBS. 

669.  iv.  518.  '                                                            1 

TyphKUS    [T.^ulgaritUb.) 

elevBtui  iii.  449.  iv.  51 4.                          1 

iii.  3S7. 

HAtTicA  II.  Ltr.     ChrvKmtia  L.                  ■ 

^—  vernalis  i.  SS8.  ii.  469,  &C 

Mm.  Gi^erucu  V.    Cricefm  F.        ^^M 

GiBBiuK  Sep.  Ltr.    flmui  h.  F. 

AUica  GC  i.  176,  190.                           ^^^^1 

Bruthtu  Gif.    Scolia*  Cia.  iii. 

Brssiicic  iiL  393.                        ^^^^| 

51  a,  659. 

concinna                                    '^^H 

Glai-hybus  Ltr.      &iiro*«M  L. 

Nemoruro  i.  187.  a.  439.               ^^^ 

Melohniia  F.iv.  SOB.- 

nodicornia  iii.  393.                                 " 

Gnathoceaa  Kby.    ScariUxriu  L. 

oleracoa  i.  38B.  ii.  308. 

Cetoniu  F.  Lie. 

IIarmlus  Ltr.      CanAut  L.  F. 

bicomis  iu.  487. 

vit^collia  iii.  388. 

Mm.  ii.Sl6.iii.  677. 

G»*THiu>«Kby.Ltr.iii.  916. 

ruficomii  iv.  S84. 

HEi:j;usLlr.  iii.497,  596. 

G\nSA  iii.  S-IO. 

Brownii  iii.  538. 

GoERii-s  Lcb.    Hcaphylinui  L.  V. 

Grv.  Mm. 

Helluo  Bn.  Ltr.  DeJ.      Carabut 

■ tywieuB  iii.  438,    Plate  i. 

L.  Gaimla  P.  iv.  508. 

Fig.s. 

Helobia  Lch.   C«raft.»L.F.  Mm. 

oler»  a.  HA,  253.  iii.  33,  90. 

AWWo  Ltr.  DcJ.  iii.  S20. 

IT.  43. 

Hglodi:s   Fk.   F.     Chrgtomtiah. 

GoLUTRUS  Lam.  Ltr.    Scarab^iit 

.Mm.  Pnuocunf  Ltr.  iv.  513. 

L.  Ctlertia  F.  iii.  38,  487. 

HewpbF.  Ltr.    TrtirffwL.  Mm. 

. Cacica*  iii.  659. 

J9£i;wMm.  ii.  318. 

.. gigmiteus  iii.  33.  \i.  506. 

chulybeui  iv.  S99. 

niteua  ill  565. 

• pulverutentuB  iii.  3  lo. 

Hetehoceboi  Be  F.  Ltr.  Mm. 

OmAPiiiMEaus  Lw.DeJ.  Carabut 

Dcriueria  Thn.  ii.  S91.  iii.  323. 

L.  Anihia  F.  iv.  508. 

Hkhaooki*  Kby.     Carabui  L.  F. 

■  OrxNOFUUBUB    Ii.    Lir.    M'L. 

iii.  538. 

696,  70a.  i».  495. 

L.  iii.  445. 

■  GvW!IUsL.&C.ii.  4,369,367. 

americaDUS  iii.  443,  5TT. 

Off.  I  11.  Hi.  487. 

minutui  ii.  939. 

Btr*  iii.  599. 

Natator  u.  339.  iii.  497.  iv. 

ipiiupes  iii.  S33. 

ST. 

HisTER  L.  F.  Pit.  Mm.  Ltr.  AUf- 

—  vUloiui  ii.  239. 

taSia  cm  i.  855.  ii.  894.  iii.  658. 

Viola  aquatics  i*.  S14. 

caaaverioin  iii.  153. 

GvBOHYPNtrs   Kby.Lch.    Slapiif 

laviw  iii.  439. 

maximiig  iii.  425. 

Dhl.  Ltr. 

nou.ij:rTApk.Ltr.    HitlttL.P. 

KUiguiaolcnlus  ii.  436. 

'      1 
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HoLOLSPTA  nuuuUotft  ill.  666. 
HopUA  11.  Ltr.       Scarabttui  L. 

Mm.  IMj^RiAa  F.  iL  345,  S66. 

in.  689. 

amntea  ii.  5. 

>        puTverulenta  L 1 79.  iL  5, 23 1  • 
HoEiA  F.  Ltr.  Cuct^Swd.  iy.  508. 
— —  maaiUta  iy.  503. 
HvoATicui  Lch.    Pytbcuf  L.  F. 

Ltr.  Mm.   Colymbetes. 

Hybaeri  iCofym6eUs)B.  304. 

HrDE^NAKgn.  Elopkonu¥,H^ 

drackna  U.     HydrvpkUtu  Mm. 

ii.  360.  iv.  5 IS. 

longipalpis  iv.  535. 

— ^  marina  iv.  514. 
HTDaoaias  Lch.  Ltr.  Ihftiiau  L. 

H>dro|>hiliis  Gff*.  F.  Mm. 
—  fitscipef  iv.  806. 
HiTDAocHAais  Ltr.    DytUent  L. 

HjdroDhilus  Gff.  F.  Mm. 
— ^  liyiauf  iiL  72. 
HTDaoPHii.us  GC  F.    M.    Ltr. 

DyiitcMi  L.    Hydnmt,  L.  Lch. 

fi.  291.  iii.  38,  335.  iv.  128. 
— —  caraboides  iiL  247. 
— —  djrtiscoides  iv.  567. 
— —  piceusiit.  33,73,542.  iv.  148. 
HrDROPoaus  CL  Ltr.   Dyiucus  L. 

F.  Mm.  iiL  682.  iv.  512. 

lincatus  iii.  304. 

— —  picipcs  iii.  304. 

Hylksinls  F.  I-.tr.     DermesUt  L. 

Ips  Mm.     Scoij/itu  OL     Bos^ 

trichus  Fk.  L  235. 
HvLEcoiTi'sLtr.  CaiUAarisL.  Me* 

lo€  L.    Lymexulon  F.    Horia  F. 

IMrtxea  Pnz.  Lt^iia  Ust.  iii.  316, 

677. 
■         dermestoides  iiL    146,  300. 

{Canlharis,) 
Hyllbgi's  Ltr.  Dcrmeste$h,  Ify» 

UnnutY.   /fw  DeG.  Mm.  Bo6. 

trichus  Pk.  L  235. 
— «—  piniperda  L  212. 
Htpeaa  Grm.  Ltr.    Curculio  L. 

Mm.     RhyndugHus  F.     PkytO' 

nonius  Sch.  Donus  Mg. 

Arator  iL  294.  iii.  223. 

Rumicis  ii.  277.  iii.  112,  211. 


Hypbydaos  Ltr.  JDjftiMemM  L.  Mm, 

ff^drackm  F.  it.  519. 
gibbus  iiL  S04. 

—  ovalis  iii.  304. 
iMATioiuif  (JUmaMMm)  F.  Ltr. 

Castida  L.  iiL  152.  241. 
— >—  Leayanum  SL  ft58.  iv.  S2S. 
IpsF.  Si^L.  DermetietU  Kh 

tidaila  OL  Mm.  Lydmt  KffL  iv. 

520. 
Lagaia  F.  Ltr.     CkrmomA  L. 

CaOkaris  Gff.    Audketda  Mm. 

TcMeMo  DeG.  iv.  284^ 
Lahia  F.  Ltr.   Cerambj^  L.  Mb. 

L  235.  ii.  387. 
«-—  capensis  iiL  602. 

curculionoldet  in.  521. 

-^—  fasdata  iii.  602. 
Gigas  iiL  34. 

—  marmorata  iu.  666. 

papillosa  iii.  660. 

— —  Rractdator  iiL  521. 
Lampaiha  Ltr.    Lw:amm  L.  8kr. 

IiciAntf  F.L7.  iiL4l7. 
Lampyais  L.  F.  Ltr.  Mm.    A* 

maHnu  St.  iL  925,  422.  in.  166. 

iv.  lis. 
•—  hemiptera  iL  406. 

ignita  iii.  686. 

I^treillii  iiL  320,  520. 

noctiluca  ii.  294,  405,  42S, 

iii.  329. 

splendidula  ii.  406. 


Languria  Ltr.     IVogofUa  F.  iiL 

443. 

Latridil  s  list.  Ltr.  Tenehrio  L. 
IJermeites  L.F.  Jpi  Ol  Cor- 
ticaria  Mm.  Scapkidhtm  GyL 

"'^^fatcicutaru  (Tnchoptei7X)iiL 
40. 

lardarius  i.  228.  iiL  245. 

—  porcatus  L  228. 

LsBiA  Ltr.  DeJ.  Bn.  Lampriat 
Bn.  Carabus  L.  F.  Mm.  Bth 
preitis  GfL  iiL  688,  690. 

quadrimaculata  iL  438. 

quadrinotata  ii.  438. 

LsiONOTcs  Kby.  DytisctaL,  F.Ltr. 

circumcinctus  iiL  S04. 

Leisti  s  Fro.  CL  Ltr.    Carmbtu  L 
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F.  Mm.     Pogonophoruft  Ltr. 

MatUkora  Jur.  CI.    Btiprettu 

Gffl  iiL  440. 
Lima  F.  Ltr.  CkrytamelaL.  CriO' 

cerii  QfL  Auehema  Mm. 

Asparagi  i.  si,  199. 

'        melaiiopa  it.  S86. 
— —  merdigera  {Crioeerit)  ii.  957. 

W.   1S9. 
LiPiDioTA  Kbv.  Scardbtmtih.  Me* 

iolonika  F.  Ltr.  ir.  234. 

—  Stigma  iii.  445,  453. 
LirruRA  L.  F.  Mm.  Ltr.  Stenoco-^ 

rut  Off.  i.  383. 
— — -  quadrifasciata  iii.  445; 

—  rubra  iii.  300. 
— —  testactia  iii.  300, 
Lethrus  Sep.  F.  Ltr.    Bulbocrms 

Acs.  Lucanui  Lx.  iv.  512. 

—  -  cq)halotes  i.  204. 
LiciNus  Ltr.  CI.     Carabut  L.  F. 

iy.  515. 
LiMNiufl  MU.  Elmit  Ltr.   Chryto- 

meia  Mm.  Dytiscus  Pnz.ii.  291 . 
— -^  eneus  i.  462.  ii.  256. 
— ^  taberculatus  iv.  274. 
LiPARus  Ol.  Ltr.  Curculio  L.  Mm. 

RktffuAcBnut  F.    Mofyte*  Scki. 

ill.  691. 
— —  anglicanufl  iy.  290. 
Lixirs  F.  Sch.    Curculio  L.  Mm. 

Pkoxui  Bib. 

—  paraplecticus  i.  149.  ii.  277. 
iiL  142»  270. 

LoMKCHusA  Grv.  Ltr.  StapkyUnut 

L.  F.  iy.  303. 
— «-  emarginata  iv.  516. 
— —  stmmosa.  ii.  436. 
LucANus  L.  F.  Ltr.  Mm.     Plaiy- 
eerus  Gff.  iii.  121,  299,  42a 
AlcesiiL314. 

Cenrus  i.  1 1.  iii.  33, 202, 425. 
CapreoluB  iii.  314. 
Elepbas  iii.  314,  431. 
<— ^  femoratus  iii.  313,  502. 

Pi/jiffii«(Piia1ena{^  i.  177. 

■'        serricomis  iii.  314. 
LrcTimF.  DtrmestetL.  Stflvanui 
\At.    /fitOl.     Ccrticana  Mm. 
Cucujus  Kgn.  BUoma  Hst. 


Lyctub  dcntatus  i.  173. 

Lycus  F.  Ltr.     Lampurii  L.  Mm. 

lu.  688. 
— —  Aurora  iii.  516. 
— —  fiisciatus  iii.  516,  599. 
— -  minutus  iii.  516. 

—  palliatus  iii.  601. 

—  reticulatus  iii.  516,  688. 
Lymexylon   F.  Ltr.       Canthark 

L.  Elaieroides  Shf.  Ptcropkarm 

Hst.  iii.  316. 

flavipes  iv.  32a 

— —  navale  L  237. 

Macbaspis  M*L.  Ltr.    ScaraUnu 

L.  Cetoma  F.  iii.  566,  597. 

tetradactjia  iii.  44 1. 

Macrocbphalus  01.    CurcuSo  L. 

AnihribuM  F.  Sch.     Amblyterut 

Thn.  Piatyrkinus  Q.  iii.S  1 8.5 1 2. 
Macrodactylui  Ltr.    Scarabigui 

L.  Melolontha  F. 

—  subspinosus  iii.  667,  690. 
Macronata    II.     ScartJkeut  L. 

OrfomffF.   G^n^/tf  M*L.  Ltr. 
— —  chinensis  iii.  553. 
Malachius  F.  Ltr.     CaMarit  L. 

Mm.  7\fU!phorui  Shf.  Oemdeia 

Off.  ii.  235.  iii.  537. 
— ^  bipustulatus  iii.  322. 
Malthinits  Ltr.    OnUkarit  L.  P. 

Mm.    Necydalis  GflT.    Telepko- 

rut  Ol.     Plate  i.  Fie.  4. 
Manticora  F.  Ltr.  De£  Carabut 

DeG.  Cicriuir^  Thn.  CI.  iii.  540, 

602.  iv.  506. 
~— -  Gigas.  iii.  33. 
Marmarina  Kby.    Scar  abut  L. 

Cetonia  F,  Gymnctit  M<'L.  Ltr. 
— -  bajula  iii.  553. 
~— -  Lanius  iii.  553,  566. 
«—  marmorata  iii.  S6S,  iv.  297. 
Mbgasoma  Kby.      Scarab^tut  L. 

Ltr.    Geoirupct   F.    Dyrantcs 

M'L. 
— > —  ActflK>n  iii.  33,  308. 
-*—  Eiephas  iii.  308,  327. 

—  lanieertim  iii.  327. 

Typhon  iii.  309. 

Melasis  Ol.  F.  Ltr.     Eiater  L. 

FiilittutKgp,  iv.  215. 
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Meloe  L.  F.  Ltr.  Mm.  Pratcara- 

dcrttf  Shk.  Hi.  160, 166,  441, 594. 

iv.  504.  Plate  i.  Fig.  5. 
— —  Marci  (Uy loecetus)  iii  901. 
— —  Proscarebaeus  i.  156.  ii.  S47. 

iii.  162.  iy.  3S3. 
variegatus.  Plate  xxvii.  Fig. 

52. 
— —  violaceus  i.  156. 
Melolonth A  F.  Ltr.  Scarabttut  L. 

Mm.  i.  287.  iii.  435,  550.  i?.  571. 

FuUo  iii.  323,  421. 

Horticola   (.Phyllopertha)  \, 

196. 
lanigera  iv.  284. 

—  ruficomis  (Amptiimalla  ?)    i. 
168. 

vulgaris  i.  1 78,  207.  ii.  5,  373. 

iii  202,  344,  578,  589. 
MicaoFEPLus  Ltr.  Siapht^inusPk. 

F.  Omalium  G}1.    NUiduia  Hst. 

Mm.  iii.  504. 

—  porcatus  iv.  279. 
MiMELA  Kby.  ScarabfCUM  L.  Mdo. 

lontha  F.     EttcMora  M'L.  Ltr. 

iii.  542.  iv.  508. 
MoLoaciius  F.    KcctfdcJU  L.  Ltr. 

Mm.  ii.  344.  iii.  338,  603.  Plate 

i.  Fig.  5. 
MoLuais  Ltr.      Tcnebrio  DcG.  L. 

Piroelia  K.  iii.  538,  599. 

striata  ii.  390. 

MoNocHAMus  Mg.  Ltr.  Ceramhi/x 

L.    Lamia  F. 

siibocellatus  iii.  709. 

Sutor(Lfl7Mia)iii.  318.  iv.326. 

Mordella  L.  &c.  i.  298.  iii.  161, 

677. 
MoRMOLYCE  Ilgn.  Carabiu  L.  F. 

phyllodes  iv.  418. 

Mycetophagus  F.  Ltr.     Chrt/so" 

mcla  L.  Triionia  CiflT.   Bolctaria 

Mm.  DcrmcstcsThn.  Sitphoidcs 

Hst,    Crypiophagiu  Hst.  i.  259. 

iv.  520. 
MylabbisF.  Bib.  Mclcc  L.  i.  156, 

315.  iii.  C)02,  iv.  503. 

Cirhorci  i.  31(>. 

Nkhria  Ltr.  Del.      Carabnx  L.  F. 

Mm. 


Neuiia  comphmata  iii.  512. 
Neckobla  Ltr.  DermeaUt  L.  Ck- 

ru*  G£  Mm.   CuymHa  PL  F. 

iii.  682.  iv.  571. 
NEcaoDEs  Wlk.  Lcli.  Ltr.   S^ 

L.  F.  Mm.  ill.  53S. 
NEcaopHiLA  Kby.    Silpba  L.F. 

Ltr.  iv.  509. 

americana  iSSlpka)  vL  3S5. 

NECEOPHoaiTS  F.  Ltr.     SUpka,  L, 

Mm.   DermettcM  G£  l  957.  SL 

482,  658,  665. 

—  mortuonim  i  386. 

Vespillo  i.  258,  852.  ii.  873, 

387,  515.  iv.  262. 
Necydaus  L.  F.  Ltr.     Cmdkmu 

Off.  ii.  311.  iii.  634. 

—  barbipes  iiL  674. 
Nemognatha  IL  Ltr.    Zbni^F. 

iii.  315,441. 
Niuo  Ltr.  ^giihus  F.  CoccmBti 

F.  iii.  538.  iv.  508. 
NiTiouLA  F.  Ltr.  Mm.   SUpiM  L. 

DermestetGff:   PeliisMii.  Q»- 

ioma  Lai.   Strong^lus  Hst.  fy 

chramta  Kgn.     Volvoxit  Kgo.  L 

212.  ii.  434.  iiL  517. 

grisca  i.  211. 

NorEhus  CI.  Ltr.    Dytiscm  L.  F. 

Mm.  iii.  323.  iv.  512. 
NoTHiopiiiLus     Du.      Ltr.  DeJ. 

Cicindela  L.  Mm.    Elaphrus  F. 

Buprvsiis  GfC.  iv.  513. 

aquaticus  iv.  282. 

NoTocLEA  Mm.  Ckriftom^  L.  F. 

Paroptis  01.  Ltr.  iv.  343,  508. 
NoToxus  Off.  Ltr.  Meloe  L.  Ltft- 

ta  Mm.  Anihicus  Pk.  F.  iii.  447. 
OcHOD.£(7S    Mi;.      ScarabdPUM  L. 

Melolontha   F.   Pnz.      Psei)hu$ 

M*L. 

chrysomclinus  iii.  677. 

OcYPus  Kby.     Staphyl  inus  .  R 

Grv.  Ltr.  Mm.  iii.  437. 

brunnipes  ii.  241.  iii.  438. 

punctulatus  iii.  438. 

similis  iii.  355,  438. 

Odacantha  Pk.  F.  Ltr.  DeJ.  At' 

teldbus  L.  Carabiu  OI.  Mm.  ( i- 

chuicln  Y*i\7.  iii.  540. 
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(Edkmeka  01.  r,tr.    CanlAttrii  L. 

Mm.  Keeydaiit  L,  Mm.  iL  311. 

iii.  600,  688. 

CKrulca  iii.  332. 

ceromboiJea  iii.  3.18. 

nomta  iii.  313. 

Poilagrariffl  iii.  33S. 

(Enas  LlF.     AM^e  L.    Lytla  F. 

Caatharu  01.  iii.  517,  675,  680. 
OXAUDM  Grv.  Lir.  Staphykmuh. 

F.  Mm.  i.  E55.  iii.  fiM. 

■  planum  iii.  S05. 
—  PrimulK  ii.  S39. 
■ rivularc  iL  83  9. 

■  striotulum  iii.  505. 
OwoniftaN  Ltr.  DcJ.   Scolutm  F. 

CI.    CaroAw  Ol, 

limbalum  iv.  SIS, 

OxiTiCELLug  Zgl.  Ltr.  ScanAana 

L,   AtcvchiuV.   OnitiB  F. 

Apellen  {Omlii)  iii.  336. 

OmTia  F.  Ltr.    Scarabteut  L.  iii. 

S93,  539,  653. 

Aj^us  iii.  666,  668, 


&C! 


I.  666. 


..    J,  332,  667,  679. 
Oktbofhagus  Ltr.    Scaraitriu  h. 
Mm.  Coprii  Off.  F.  i.  S5S.  iii. 
83T.  W.  soa. 

—  Ariet  iii.  310. 
'—  Bonuui  iii.  311. 

—  Cunelui  iii.  310. 

—  cervicomi*  iii.  310. 

—  nuchicomii  iii.  311,  4B6. 


I.  186. 
311, 


-Orysi 

-  winifer  iii.  309. 
-Taurut  t.  11.  iii.  310. 

-  Vacca  iii.  sio. 

-  Xiphias  iii.  309,  31 1,  486. 
OiiTHorHii.ui  Lch.  Lir.  Hiitw  L. 

F.  Mm. 

—  striatUB  iv.  S80. 

—  lulcatuj  ii.  SSo. 
OrATHDM  F.  Ltr.    SUpAa  L.    7V- 

nebrioGff. 

—  labutoiurn  iv.  303,  515. 
Opiix)  Ltr.     AUtiabiu  L.    Cfcrw 

GC  Mm.  l^etoMvt  F.  iii.  689. 


Obcii£5tes  II.  Sch.  Ltr,  Curculio 

L.  Mm.   RhyiK&retau  CI.  F.  Llr. 

Seiiia  Gttti.  ii,  310. 

Fragari*  i.  195. 

Obobitk  Grm.  Sch.  Ltr.  CurvuSn 

h.  AHelabutF.  HhymAanytOX. 

gtebotus  iv,  516. 

Obvctes  II,  Ltr,     Scarobavi  L. 

Geotrupa  F,  i.  ]].  iii.  689.  if." 

153. 

Grypu«  iv.  503. 

nasicornit  i.  303.  iiL  BB,  195, 

909,  973. 

Sjlvsnut  iv.  ssa.  (t'lWoiu.) 

OrioaHvNCBDS  Sch.  Curcuiio  L. 
F.  Mm.  Brachyrima  Ltr.  Pa> 
chygaster  Grm.  Micotenu  Bib, 
BractiyrhyBchat  Mg, 

LigUBtici  iv.  289. 

picipes  i.  SOO,  S05. 

sulcatua  iv.  982, 

OxYoMAKbj.  Cerambuxh.  Lamia 

F.  Ltr. 

BatiTS  iii.  597. 

horriila  iii.  597. 

OxTfoaus  F,  Grv.  Ltr.    Slophf- 

lima  L.  [' 


430. 

' 

Ox Y TELL- 9  Gry 

Llr. 

L.  F.  Mm.  i. 

955. 

iv.  H 

rugoEui  iv 

i*r. 

pACHYGASTCa  Grm.  Curculio  L. 
F.  Mm.  Brachyrinut  Ltr.  Ofio* 
i-AjmcAuj  Sch. 

«robra>iis  iv.  378, 

Pacbtboua  Kby.  M*L.  Scarab<tia 

L.    AteiichuB  F.  Ltr.  iii.  658. 
Pju)ebus  F.  Grv.  Ltr,  Slaphylaat 

L.  iv.  320. 
PfLoiiiTs  Sch.    T}i,tiieial.ytm. 

HydrachnaF.Cl.  //ygroiia Ltr. 

iv.  512. 
Hermanm(flygrt>ftiii)ii.  386. 

iv.  292, 
Pamborub  Ltr.  DeJ.    Carabu*  L. 

F.    BupreUil  Vo.  iii.  673. 
Paknitb  F,  Mm.    DminUt  C£ 
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Drytfn  Ol.  Litr.    Eiater  Ras.  ii. 

991,  860.  ill.  398,  5S4. 
Pasihachus  Bn.  Ltr.  DeJ.    T^ene" 

brio  L.  Scmrket  F.  iii.  540, 674. 
Pambalvs  p.  Lftr.  Luctnmt  L.  HL 

445,  509,  551. 
-^—  cornutus  Iii.  309. 
Patroids  Mg.  Ltr.  Carabus  L.  F. 

iiL  590. 
Paussus  L.  Ltr.  Pautut  Afz.  1. 937. 

iii.  513,  517. 
Paxillus  M'L.  Ltr.   Lncmttu  L. 

PtusaJus  F.  iii.  445. 
P^EOiNus  Ltr.     Tenebrio  L.  Mm. 

.MptF.    SMopi  Ol. 

—  arenosus  iy.  303. 
PfeiECiuM Kb^. Ltr.  Carmbm L,F, 

Plate  xxyi.  Fie.  39. 
Pelidnota  M*L.  Ltr.    8earab<giu 

L.   MeinUmtkaP, 
— -~  punctata  iii.  690. 
PELoausBn.Ltr.  Carahtalt.  Biapt 

P.   Zabnu  Stm.  iii.  676. 
Peltis  Kga.  F.    SUpha  L.    Tly- 

mn/ia  Ltr.   Cauida  Oi.  F.    Of- 

toma  Lai. 

—  limbeta  iv.  149,  983. 
pHALACRcrs  Pk.  F.  Ltr.  Dermestei 

L.  Mm.    Sphctridiuvi  F.    AnisO' 
toma  II.  iii.  685. 

—  conrusciis  iv.  5 1 5. 
Phaleria  Ltr.    TVtw^rfo  L.    7Vo- 

goxt/a  F.  i.  177.  iii.  911. 
■■        cornuta  i.  1 74.  iii.  309. 
PnALiouRA  M'L.    Ciirculio  L.  F. 

Kby.  Amt/cterut  Dn. Sch.  iii.  34 1 . 

mirabilis  iii.  390. 

Phanjels  M*L.  Ltr.  Smrabeeus  L. 

Copris  F.    Lonchophorut  Grm. 

iii.  336,  653,  688.  iv.  404. 

bellicosus  iii.  327,  540. 

^—  Belzebul  iii.  310. 

carnifex  iii.  325, 540.  iv.  409. 

—  Faunus  iii.  328. 

—  festivus  iii.  566. 

floriger  iii.  326.  iv.  409. 

igneus  iv.  409. 

Kirbii  iv.  409. 

Mimas  iv.  292. 

splendidolus  iii.  327.  iv.  409. 


Phanjii78  Vhidex  iv.  409. 
Prbkoodei  he  Lir.  LampymQL 

F.  iii.  391,439,514. 
Phileurus  Ltr.  fiesraftcmtL.  Gt^ 

trupe*  F.  iii.  689. 
Philonthus  Lch.   Stsphjlinos  L. 

F.  Grv.  Ltr.  Mm. 
>— *  flmeus  tv.  999. 
— -—  fuscipes  iv.  147. 
— —  laminatus  iii.  339. 
— —  micans  iv.  147. 

poHtus  iv.  999. 

— — ~  splendent  IiL  3S9. 
—  suaveolens  iv.  147. 
Phloiotribus  Ltr.   Dermgaiet  L 

HylenmMtV.  ScafyhuOll^S, 
Phorerus  M^L^  Ltr.  SemrwbdBmL 

TVor  F.  iiL  445,  596. 

borridus  iv.  985. 

Pholiootus  M^L.  Ltr.  Lmenmh, 

F.  iiL  314. 

lepidosQS  SL  431. 

Phtllopertha  Kbj.  SommbmuL, 

Mm.   Melolont&a  F. 

Mg.  Ltr.  L  196. 
— — -  HorticolA  L  907.  m.  09a  iv. 

4a 
PiMELiA  F.  Ltr.  Tenebrio  L.  ii,  387. 

iii.  596.  iv.  514. 

muricata  iv.  981. 

PissoDEs  Grm.  Sch.    CurcmRo  L. 

Mm.    Rhunckdtnug  CI.  F.   Pk- 

socles  DeJ.   Liparus. 

PIni  (Liparus)  iH.  931. 

Platyncs  Bn.  Ltr.  Carabus  L.  F. 

Mm.    Harpalus  Gyl.  IH.  52a 
Platypus  Hst.  Ltr,   DermegUs  L 

Bostrichus  HIw.  F.     Ips  DcG. 

Scoij/tus  OI.  L  935.  iii.  517.  rr- 

571. 
PLECTROPrs  Kby.    Curvuko  L.  F. 

J>p/oc<mi5  Sch.  Ltr.  ^^aupadv 

Mg.  ?  Th^lacUes  Grm.  ?  iii.  659. 
P(EciLus  Bn.  Ltr.    Carabus  L.  F. 

Mm.  Piatysma  Stm.   Hafpahis. 

azureus  iv.  937. 

cupreus  iv.  567. 

PoLYDRosus  Sch.  Poit^drususGm. 

Ltr.    Corculio  L.  F.  Mm.  JDt- 

scilhts  Mg.  Bracfayrinin  Bib. 
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PoLTDRoscs  Cnides  iv.  289. 

oblongus  i.  199. 

PaiocERA  Kbj.  Ltr.   Aiieiabus  L. 
TUlus  F.  iii.  S86,  510,  692, 

variegata  ii.  323. 

PEioNusF.Ltr.  Ceram6yxL,Mm. 
L  SS5.  iii.  432. 

cemcornis  i,  308.  iii.  34, 314. 

—  cinnaraomeus  iii.  597. 

coriareus  i.  212,  S02.  ii.  387. 
ii].  34. 

—  damicornis  i.  302.  iii.  SS2. 
depsarios  iv.  496. 
^^teu8  i.  236. 
imbricornis  liL  513,  518. 
lineatus  liL  543. 
maxillosus  iy.  281. 
octaDgularis  iii.  431. 

scabricornis  iv.  290. 

PftocausTEs  Bd.  Ltr.  DeJ.    Ca- 
nbus  L.  F. 

■  coriacem  iv.  579. 
P^AMJCODius  Gyl.    ScartAe^ui  L. 

Mm.    Ipt  Mm.    Aphodiui  F. 

Ptamniofnut  Ltr.  i.  255. 
Fblaphus  H8t.Ltr.Lch.  Dnj.  Sta- 

phyUnus  L.  Mm.  Anthicut  F.  ii. 

803. 
PrsBosTicHusBn.Ltr.  Carabutli, 

F.  Mm.  iiL  667. 
PnuNus  Gff.  F.  Ltr.    Ptimu  L. 

Mm.  Anobhim  II.  Serrocerut  Kg. 

L237. 
Ptinus  L.  &c.  1. 384.  iii.  443,  512. 
Fur  L  234,  240,  386. 

^ermanus  iv.  526. 
imperialis  i.  10.  iv.  526. 
Lichenum  iii.  307. 
ovatus  iii.  307. 
rubfttui  (Anobium)  i.  232. 
similis  iii.  307. 
testaceas  iii.  907. 
PtoMAPHiLA  Kby.    Silpha  L.  F. 
Ltr.  Shr. 

■  lacrymosa  iv.  281. 
Pttcuodebes  Sell.    Certtmbyx  L. 

Lamia  F.  Ltr.  iii.  318. 
PtgolAmpis  Kbj.  Lampyris  L.  F. 
Ltr.  iii.  534. 

italica  ii.  406,  4f0. 


PYROcaaoA  Gff.  F.  Ltr.  Mm.  Can- 

tharu  L.    Lampyrit  L.  iv.  S4S. 

coccinea  iv.  288. 

RAH?Hos(Rhttmpkui)  CI.  Ltr.  Sch. 

Curculio  L.  Mm.  Rhynt^tgmu  F. 

ii.  310.  iii.  499. 
Rhagium  F.  Ltr.  Lch.  Lepinra  L. 

Mm.  Hargium  Lch.  i.  235. 

fasdatum  iii.  142. 

Inquiutor  {Hargium)  ii.  435. 

— —  meridianum  iii.  900. 
^—  mordax  ii.  435. 


Rrina  Ltr.  Sch.  CureuRoL. 

F. 

barbirostris  iii,  431,  499. 

Rhinobatus  DeJ.     Curculio  L. 

Lixus  F.  Ltr.  RMinoeylttu  Grm. 

Sch. 

—  antiodontalgicus  L  314. 
Rhinosimus  Ltr.  Curculio  L.  Mm. 

Anlhrihut  F.  Sa/pingus  II. 

—  mficollis  i.  2a5. 
Rhipiceba  Ltr.  PUyUmuu  Diu  tii. 

510,  520,  692. 

marginata  iii.  S19,  518. 

Rhipiphobus  Be.  F.  Ltr.  Mordelia 

L.  Mm.  iii.  364,  443,  686. 

RHYNCHiENUS  F.    CuTCuiio  L.   PoN 

cUmaGrm.  Z^opt  Sch,  Eccop- 

tut  DeJ.  Ltr.  itu  69a 

Strix  iii.  328. 

RHYNCHrTEs  Hst.  Sch.  Ltr.    Cur* 

culio  L.  Mm.  Atleiabui  F.  Me- 

chorit  Bib.   RkiHomacer  Gff.  Ci. 

i.  7,  202. 
^^  Alliariae  i,  196.  iii.  77. 
— — -  Bacchus  L  198,  204.  iii.  76. 

iv.  517. 

—  Betulae  iii.  332. 

Populi  i.  212.  iii.  329. 

•— »  spinifex  iii.  599. 

RuTELA  Ltr.  M*L.    SearaUtus  L. 

MeloUmiha¥.  Ctf^oiiMF.iii.681. 

iv.  508. 
Ryssonotus  M*L.   Lncanus  L.  F. 

Kby.  Ltr.  iii.  502,  SSS. 

nebulosus  iii.  314,  431. 

Sagba  F.  Ltr.   Alumui  Ol.    7V- 

nebrio  Slz.  ii.  8ia  iii.  S64. 

—  purpurea  iii.  482. 

d2 
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Saferda  F.  Ltr.  Cerambyx  L.  Mm. 
].  235.  iii.  518. 

fasciculata  iii.  5i21. 

hiisuticornis  iii.  521. 

—  hirtif>es  iii.  331,  659,  674. 
precusta  iii.  497. 

—  plumi^era  iii.  521. 

scopulicornis  iii.  521. 

Sarrotrium  F.  Ltr.  Httpa  L.  Mm. 

—  roucicum  iii.  521. 
ScARAB^us  M^L.   L.      Ateuchut 

Web.  F.  Ltr.  i.  255.    iii.  337, 

420,  497,  658. 

bimucronatut  )   Euchirus  iii. 

longimanus     S      331,673. 
^—  sacer  i.  351.  iv.  408. 

■  variolosus  iv.  278. 
ScARiTES  F.  Ltr.  DeJ.  Tenebrio  L. 

Attelabut  DeJ.  ii.  361.  iv.  505. 
ScAURUB  F.    Tenebrio  L.  iii.  488, 

668. 
ScHizoRHTNA  Kbj.   Scarobitui  L. 

Cetonia  F.  Kby.  Ltr.  iv.  508. 

atropunctata  iii.  478. 

■         Australasise  iv.  294. 

—  Brownii  iii.  478. 
SciRTES  II.    Scyrtet  Ltr.    Chryto- 

mela  L.  Mm.     Cyphon  Pk.  F. 

Allica  Mil.  i.  87. 
ScoLYTUs  Gff.  Ltr.    Dcrmeslet  L. 

Hyleiimii  F.  Ipx  Mm.  Ekkaplo- 

gcuter  list.  i.  125.  iii.  443,  708. 

Destructor  i.  *J12.  iii.  711. 

pyginaeus  iii.  711. 

ScoTiNus  Kby.  Ltr.    Tenebrio  L. 

iv.  508. 
Serica  M*^L.    ScarabceuM  L.  Mm. 

Melolontha  K.     OmalopUa  Mg. 

Ltr. 

brunnea  iv.  292. 

Ruricola  iv.  292. 

Serropalpus  Hel.  Ol.  Ltr.    Dir- 

ccea  F.  MordcUa  Sha.  Cantharis 

Gnil.  iv.  20G. 
SiAGONiuM  Kby.  Staphylimu  L.  F. 

Oxytelus  Grv.   Prognathui  Ltr. 

quadricorne  iii.  314. 

SiLPHA  L.  F.  Ltr.  Mm.  Peliis  Gff. 

Oiceopioma  Lch.  i.  257.   ii.  239, 

244.  iii.  656. 


SiLPHA  lapponica  i.  S29. 

opaca  iv.  293. 

recta  iv.  280. 

thoracica    {Ouxoptcma)    iL 

280. 

SiNODENDRUM  F.  LtT.   ScondHtm 

L.  LucanuM  Mm.  Ptmus  Mm. 

cylindricum  iv.  277. 

pusillum  i.  232. 

Sisyphus  Ltr.  M'L.  Scarab^eutL, 

Ateuchut  Vieb.  F.  CopritQfLl 

255. 
SiTARis  Ltr.  NecydaHs  L.F.  Mm. 

Cantharis  GfL 
— -  humeralis  iv.  269,  343. 
SiTONA  Grm.  Sch.  Ltr.    Camilio 

L.  F.  Mm.  Bracbyrintis  Bib. 
— -  diffinis  iv.  287. 

lineata  L  191; 

tibialis  i.  191. 

Sph^ridium  F.  Ltr.  DermetUi'lM 

Mm.  i.  255,  259.  iii.  673. 

dytiscoides  iv.  567. 

glabratum  iv.  567. 

Spheniscus  Kby.  Ltr.  iiL  565. 
Sphodrus  CI.  Ltr.    CartAus  L.  F. 

Mm. 
leucophthalmus  iii.  331.  ir. 

301. 
Spondylis  F.  Ltr.     Attelabut  L. 

Cerambyx  DeG.  iv.  335. 
Stapiiylinus  L.  &c.  ii.  283,  302, 

318.  iii.  437. 

hybridiis  iii.  598. 

murinus  iii.  598. 

Stenocorus  Gff.  F.    Cerambyx  L. 

Ltr.  Mm.  i.  235.  iii.  514,  599. 

/*M/a/or('Apocoptona)iiL318. 

Stenus  Ltr.  F.  Grv.    Staphylinus 

L.  Mm.  Pcederut  01.  iii.  452.  iv. 

317. 
Stomis  CI.  Ltr.    Carahut  L.  F.  iiL 

453. 
Strategus  Kby.  Scarab<eut  L.  Ltr. 

Geotrupet  F.  Dynastes  M*L 

Alcieus  iii.  298,  327. 

Antaeus  iii.  298,  327. 

Atlas  iii.  327. 

Endymion  iii.  327. 

« Syphax  iv.  349. 
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LABfA  Lch.  Forficula  L.  F.  Mm. 
Ltr.? 

minor  Hi.  341.  iv.  527. 

Labidura  Lcb.  Forficula'L.F.Ltr.? 
gigantea  ii.  234.  iii.  34. 

Order  iv.  ORTHOPTERA.  iv. 
379. 

AcRiDA  Kby. .  GryUut  (Tettigonia) 
L.  Locusta  GC  F.  Ltr.  Coiio- 
cephaius  Tbn.  Lcb.  iL  310,  SS5, 
395.  iii.  396,  585. 

—  varia  iv.  271,  580. 

^—  verrucivora  ii.  427.  iv.  263. 

viridissima  i.  305.  iii.  35.  iv. 

158,  237,  244. 

AcRYDiuM  Gif.  F.  Oiyllui  (BnWn) 

L.  Tetrix  Ltr.  ii.  310,  326^  360. 

iv.  423. 
Blatta  L.  F.  Ltr.     Dictyopttra 

Order  Lcb.  i.  263.  iii.  69,  168, 

518,  558.  IV.  223. 

—  Americana  ii.  324. 
— ^  capensis  ii.  324. 

■       germanica  i.  242.  ii.  S26. 
gigantea  i.  242.  iL  324,  380. 

iii.  34,  72. 

lapponica  i.  229. 

Maderaj  ii.  324. 

Mouffeti  ii.  325. 

oricntalis  i.  242.  ii.  239,  324, 

Pctiveriana  ii.  324.  iii.  604, 

610. 

picta  iii.  608. 

viridis  iii.  604. 

CoxocEPHALus        (Conoccpbala) 

Thn.  Lch.   Gryllus  (Tettigonia) 

L.  Locusta  On.  F.  Ltr.  iii.  396, 

678. 

erosus  iii.  607. 

EMPusAll.Ltr.  ikTan/w  L.F.iii.484. 

gongyloides  iii.  536,  667. 

macroptera  iii.  667. 

— —  pauperata  iii.  668. 
Gbyllotalpa  Ltr.  GryUtu  (Ache- 

ta)  L.  Acheta  F.  ii.  254.  iii.  39, 

543,  584,  678. 
vulgaris  i.  193.  ii.  347,  362, 

394,  416.  iii.  35. 


GBYLLU8G£Ltr.  (?ry^(Acheta) 
L.  Acheta  F.  i.  23.  iL  386.  in. 
684.  iv.  428,  571. 

campestri«  i.  279.  iL347»S62, 


393.  iii  673. 
domesdcus  i.  242.  iL  947,  S6S, 

392.  iii.  673. 

monstrosos  liL  48,  635,  678. 

iunbraculatasiii.S12.iv.3i& 

Locusta  Lch.  Girllua  (iLocmte)  L 

F.    i^crydwni  Gfll  Ltr.  L  9,  215. 

ii.  325,  394.  iii.  SOI,  669,  70S. 

carinata  iiL  648. 

— —  cristata  iiL  648. 

Dux  iii.  35,  397,  54a 

italica  iL  14. 

roigratoria  L  219.  ii.  16, 99i, 

—  morbiliosa  iii.  707.  iv.  58a 

pertjnciUatu  iv.566.(Aciiiit?) 

tatarica  L  220. 

Mai4tis  L.  &c.  i.  9,  275,  278.  m. 

70.  iv.  571. 
— -  fausta  i.  279. 

precaria  iii.  607. 

religiosa  L  278.  iii.  343. 

iiniiata  iiL  609. 

—  strumaria  iiL  536,  607. 
Mantispa  II. Ltr.  Raphidfal^Sc^ 

Mantit  F.  ii.  347. 

pagana  ii.  305. 

Myrmecophilus  Sv.  ?  Ltx.  BkUa 

Pnz.    Sphctrium  Chr. 

—  Acervorum  iii.  41. 
Phasma  Ltn.  F.  Ltr.    MmUit  L 

Spectrum  StL  i.  9.  ii.  2 1 7.  iiL  SOS, 

678,  703. 

dilatatum  iiL  41,  90. 

flabeliiforme  iii.  667. 

Gigas  iii.  34,  607. 

■        Titan  iii.  34. 

Phyllium  U.  Ltr.    Mantis  L  F. 

Phanna  Ltn.   Spectrum  StL 

siccifoiium  li.  2 1 8.  iiL  667. 

Pneumora  Thn.  Ltr.  Gryiius  L.  F. 

Gryllus  (Locusta?)  StL  iL  391. 

iv.  506. 
PaoscopiALtr.?  GryliusL.  Trux- 

alls  F.   Phasma  StL  iv.  316. 
Pterophylla  Kby.  Gryllus  (Tet- 
tigonia) L.  Locusta  F.  Sil.  Co- 


ur  UENERA  ^ 


nocrphaltu    Thn.    i 
619, 


sie.   J 


Ptk. 


A  cameUifolia  it.  SIS. 

ciirifolia  ii.  ai8, 

■^^  IauriroliaiL3ia.iii.ST3,Gig. 
— —  myrtifblia  ii,  818. 
— —  ocellata  Ki.  flis. 
'         salvifoliii  ii.  sia. 
—  —  trapezilbrnii«  iii.  607. 
ScAFHUKA  Kbf.  Ltr.    GrylltuL, 

Vigorsii  iv.  159, 

TXUIACTYI.US  Ol,  Ltr.    Grj/Uiu  L. 

Adela  Cqt.  Xj/a  II,  Cllr.  ii.  910. 

iii.  eiB. 

TRtnuLis(TrasalU3]P!L,tr.  Giyl- 
/iw(Acriila)L.  Gryl/iu{Loeaase) 
StI.  .drfyiANmDcG.ii.SIO,  331. 


Oitler 


NEUnOPTERA.  iv. 


— —  grandis  Ju.  I2S. 

——  viatica  ii.  SSI.  iii.  4S*,  563. 

Abuoh  F.  Ltr.  Libeilula  L.  iL  10, 

SSI.  iii.  170. 
■  '  ■     lineare  iii.  36. 

Puella  iii.  993.  iv.  91. 

Amax  Lch,    LiieUuia  L,    JEihna 

F.  Ur. 

• iDiperator  i.  8T7.  ii.35l  .iii.S6. 

AsCii[.AriiusF.I,tr.  MyrmcltonL. 

lAbeUsade*  Shf.  Pa^io  Sep.  iii. 

■497.  649.  iv.  416. 

italicu)  iii.  6S0. 

Atbofob  Lch.    Tcrmet  L.   Psocui 

Ltr.F.   PedidUmGW. 

pulMtoria  ii.  379.  iv.  487, 

BoAEUtLCr.  Panorjiah.P.  Gryl- 

luB  Pnz.  iv.  480. 
Caleptekyx   LcIi.     LiicUula  L. 

Agrioo  F.  Ltr. 

Virgo  {Agriou)  iii.  iss.  303. 

CSAVXIODU  Ltr.    Itantro&uu  L. 

Semblit  F.  iv.  480. 


CHMtsm 

S97. 


Peria  ii.   a4(X  iii,  M. 
Lch.    Libdlola  L.  F. 


CoBYOAU*  Ltr.  Cori/dalut  PB. 
Raphidia  L.  Ucmeraiiut  V.  iii, 
412,  307. 

cornuta  iiT.  36. 

Epkeura  L.  Sec.  i,  66,  SB9.  ii.  i, 

365.  iii.  ST,  SOS,  S9J,  498.  h. 

57,  57), 
diptera  {Cloeon.  Lcb.)  iii.  385, 

591. 

fusco-grisca  ir,  58. 

vesperlinn  iv.  58. 

viilgQia  ii.  3(18.  iv.  3S,  94. 

Heuehokius  L.  &c.  L  864.  ii.  438. 

iii,  154.  4.17,  495. 

cljrv9ops  ii.  2J6. 

Libgi,i.ui!a  L.  &c.  ii.  298,  351. 

ijepressa  iii.  187,  302. 

Mi!itMEL£DN  L.  F.Ltr.  FormUcolet 

0£  i.  267,  485.  iL  as7.  iii.  154} 

239,437.  iv.  128. 

Fonnicnleo  i.  431, 

lilielluloidee  iii.  96. 

NcMOFTEiA  Ltr.    Panorpa  L.  P. 

iii.  642. 
NsKvnEa  Lch.  Lir.  tii.  693. 
OsMYLUB  Ltr.    HemerUmu  X«  F. 

iii.  639. 
PANOarA  L.  See.  Hi.  37,  170,  340. 

comniunis  i.  874.  ii.  25;i. 

Pebla    GH:   Ltr.      Pkryganca   U 

Semblit  F.  iii.  507.  563.  iv.  38S. 

Incaiidnla  iii.  69. 

Pbocos  Ltr.  Hcmtrobitu  L.  Pkry 

ganca  Gff.     Piylia  Gff.  iii.  87, 

519. 
RAraiDiA  L.  &c.  iii.  108,  585. 

onhiopsis  i.  1 1. 

SiAUsLUr.    IlmeroihtL.    Bta- 

blit  F.  it.  298.  iii.  632.  iv.  93. 

lutaria  i.  282.  iv.  58. 

TsRMxa  L.  &c.  i.  944,  307,  506. 

ii.  31.  iv.  571. 

Arboruin  i.  507. 

atrot  i.  506. 

—  betticoMM  .i.  m*.  ii.  4ft 


J 
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TiEMxa  Dettnictor  i.  507. 

.  fiitalis  i.  245, 507.  in.  89, 800. 

-^—  lucifiigus  ii.  48. 

^— -  mordax  i.  506. 

-^—  Vlaruin  ii.  48. 

Order  vi.  HYMENOPTERA.iv. 

382. 

AcAKTHOPus  Kg.  Ltr.     Apit  L. 

Xylocopa  F.  in.  806,  884»  680. 
Allantus  Jur.  Lch.    Tenthredo 

L.  F.  Ltr.  StF. 

—  marginalis  i.  886. 
ovatiM  iii.  182. 

■  Scrophulariae  ii.  S25. 
Aloxyia  Pnz.  Ltr.  Ichneumon  L« 

Jar.    CrypiusF. 
— —  Debellator  L  269. 

—  Stercorator  L  269. 
Altsia  Ltr.  Ichneumon  L.  Cryp" 

tutF,  Bantu  Pnz,  BraconJur, 

Cechenus  II. 
-^—  Manducator  i.  269.  iv.  222. 
Ammophila  Kby.  Ltr.  Sf^x  L.  F. 

PeptU  F.  ii.  S6S.  iii.  805,  702. 
cyanea  ii.  880. 

—  vulgaris  i.  263,  346. 
Andrena  F.  Ltr.  Jur.     Apit  L. 

Melitta  (♦•  c.)  Kby.  Nomada 
Sep.  ii.  240.  iii,  305,  317,  624. 
iv.  216. 

cineraria  iii.  638. 

•^—  haeroorrhoidaiis  iii.  803,  308. 

—  spinigera  i.  1 1.  ii.259.  iii.  433. 
Akthidium  F.  Ltr.  Apis  L.  (•♦  c. 

2.  /3.)  Kby,  AnUiophora  11.  Mc' 
gachile  Spn.    Trachusa  Jur. 

■  manicatum  i.  435.  iii.  815. 
Anthophora  Ltr.  Apis  L.  (••  d.  2. 

«.)Kby.  MegiUaF,  Lasius  Jur, 
i.  238,  iii.  305. 

—  pilipes  iv,  286. 

-^  retusa  iiL  80S,  805,  659. 
Apis  L.  F,  Ltr,  (•♦  e.  l.)  Kby.  i. 
288.  iii.  421,  488,  658,  678.' 

acraensis  i.  831. 

Adansonii  i.  331. 

—  fasciata  i.  331, 
— —  indica  i.  331. 


Apis  laboriosa  i.  SSI. 

—  ligusdca  i.  880. 

mellifica  L  SSI,  S76,  481.  n. 

119. 

unicolor  i.  SSI. 

Athalia  Lch.  Ltr.  StF.  Ten- 
thredo L.  HylatomaF,  Alkm- 
ivs  Jur. 

Centifoliae  ii.  10. 

Att A  F.  Formica  L.  Jfynmea  Spn. 
IIU  489. 

AuLAcus  Jur.  Ltr.  Ichietamm  L 

in.  6SJ. 
Bemsex  F.  Ltr.  Apis  L.  Vetpa  Sis. 

ii.  221. 
— —  rostrata  i.  262,  S88.  ii.  2S1. 
BoKBus  Ltr.  F,    Apis  L.  (♦♦  e.  2,) 

Kby.  BremutJuT,  PtUajptuKg,? 

L  878.  iii.  SI 5.  iv.  501,  522. 

—  alpinus  iv.  498. 
— ^  arcticus  iv.  498. 

lapidarius  i.  498. 

~—  lapponicus  iv.  498. 

—  Muscorum  i.  498.  n.  470. 
— —  Raiellus  ii.  221. 

— —  Sylvarum  iL  114. 

—  terrestris  i.  498.  ii.  264. 
Bracon  Jur.  F.  Ltr.  lehneumonL, 

iii.  631, 
Centkis  F.  Ltr.  Apis  L,   MegUla 

II,    Lasius  Jur.    Trachusa  Kg. 

Hemisia  Kg.  iii.  805. 
Cephus  Ltr.  F.    Sir  ex  L.    Aslatus 

Kg.  Trachelus  Jur.  iii.  517.  ir. 

515. 
Ceratina  Ltr.  Jur.  Apis  L.  (**  d. 

2,«.)Kby.   MegiUaF. "mk/m, 

303. 

albilabris  i.  488. 

Cerceris  Ltr.  Sphex  L.  Philantkvs 

F.  Jur.   VespaGf£,  BembcxRss. 

ii.  363.  iv.  518. 

—  auritus  i.  887. 

Chalcis  F.  Ltr.  Sphex  L.  f^cspa 
L.  ii.  311,  352,  hi  673. 

■         sispes  iii.  626. 

Cbelonus  Jur.  Ltr.  Ichneumon  L. 
F,  iii.  631,  702. 

Chklostoma  Ltr.  Apis  L.  (•*  c.  C. 
y.)  Kby.  Anthophora  F.  Hyftrus 
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F.      Trad>u,a  Jur.   i,  S3B.  iv. 

SIT. 

ii.  314.  iv.  sm                                   1 

Chblostoma  maxillou  (Jlontom- 
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224. 

— -  Alomos  iii.  41.  iv.  220. 

• Cantalor  ii.  386. 
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dBti)L.  iii.  479.  567. 

nigripes  iii,  708. 

Flata  F.  Ltr.  Cicada  (DeflexR)  L. 

iiL  505,610,638,634. 


INDEX  OP  GKKERA  AKD  SPECIES. 


Plata  limlMta  L  3«s. 
^-»  pbalcooides  iu.  505. 

redcobta  nL  505. 

Pdum>ka  L.  &c.  0.429.  in.  576,648. 
caDdelaria  fi.  413.  iii.  507. 

—  Diadems  tii.  508,  611. 

— —  kternaria  ii.  397,4 1 3.  bL  558. 

—  ftyrrhorfajDchiis  H.  414. 

ferrataiit.  508. 

Galculus  Ltr.  KepaL,  Kmrnewit 

.  nu  518. 
Gsaus  Ixr,    Cimejt  (lineares)  L. 
HydrtmeinF.  A^mariuiSbLl 
S76.  iii.  554. 

—  lacustris  iL  360. 

HTDEoxETaA  Ut.  F.  Cimex  (li- 
neares) L.  ^^MortM  Shi.  L  276. 
nL  500. 

Scagnomm  iL  361. 

Htlofrila  Kbjr.  Omer  (Qbloogii) 
L.     SaldaF. 

—  Nemorum  L  107. 

Jamcs  F.     Gomda  (Ranatne)  L. 

TVtt^iswria  OL  Ur.  iii.  507. 

■      Lanio  iii.  563. 
laainF.Ltr.   CievMfa (Ranatrs) L. 

PLatb  xzviiL  Fig.  90. 
Ledka  F.  Ltr.     Ciciula  (Cnidatae) 

L.    Membracis  Ol.  iiL  507.  iv. 

324. 
— —  aurita  iiL  5^5. 
LiTiA  Ltr.     Chermet  L.  F.    Drm* 

jiAia  IL  iiL  518. 
LxGiEus  F.  Ltr.  Cimer  (Oblongi)  L. 

iii.  612,  628,  658. 
— -  brevicoUit  iii.  613. 

—  brevipennis  iiL  591.  iv.  423. 
— «-  crudatus  iiL  613. 

cruciger  iii.  332. 

— —  Hyoscyami  ii.  240.  iii.  616. 

Pharaonis  iii.  35,  332,  673. 

sexroaculatus  iv.  45. 

Membracis  F.  Ltr.     Cicada  (Fo- 

liaceae)  L.  iii.  555,  610. 
— ^  cultrata  iii.  535. 

ensata  iii.  535. 

MiRis  F.  Ltr.    Cim^x  (Oblongi)  L. 

iii.  505,  612. 
Myzoxyla  Ltr.?  Aphis  L  F.  ii.  225. 

—  lanigerai.  29,  201.  iii.  182. 


Naus  Ltr.  Cimex  L.  Rtdmwm  F. 

Miris  F.  nL  666. 
Naucoeis  QfL  F.  Lcr.   Kepa  L.  l 

275.  iiL  83,  683. 

N£paL.F.  Ltr.  iX7»GCL275. 

iL  360.  iiL  96y  513y  70S. 

cioerea  L  S7S.  m.  84,  94^ 

XOTONECTA  L.  &C.  L  S75.  fi.  S59. 

nL  614,  66a 

glauca  L  107.  xw.  «77. 

OnocERcs  Kb^.  Ltr.    derndrn  L 

OAqx  Gm.  in.  478,  6ia 

Wintheri  in.  509. 

Pentatoma  ol  Ltr.    Camex  (Spi- 

Bod,  RotondatL)  L.  F.  in.  104^ 

611,616,628. 

Baccamoi  it.  131. 

crisea  L  S59.  m.  101. 

-^—  naemomiotdaut  m.  S40l 
— juniperina  in.  88.  hr.  498. 

oleraoea  in.  aoi. 

— *—  prasina  hr.  989. 

—  mfipes  hr.  45. 
PfTALOPus  Kby.     Cnnex  (Spini. 

pedes)  L.  Lygeos  P.  Ltr. 
— —  foliaceiif  iLyg^m)  fi.  348. 
iiL  672. 

—  phyllopus  {Ly^cnui)  fi.  348. 
iii.  672. 

PiXA  Lch.  Ltr.   Kolomecta  L.  F. 

iii.  614. 
Ploiaria  Sqj.  Ltr.     Cimtx  (U- 

neares)  L.    Gerris  F. 

vagabunda  ii.  308. 

Pyrrhocoris  Fin.     dwiex   (Ob- 
longi) L.  Lyganis  F.  Ltr. 
apterus  li.  436.  {Lygaia)  iii. 

613. 
IIakatra  F.  Ltr.   Kepa  L.   Hepa 

GfT.  iii.  500,  615,  682. 

linearis  iii.  94. 

Reduvius  F.  Ltr.   Cimex  (Spioosi, 

Rotundati,  Scticomes,  Oblongi.) 

L.  iii.  269,  506. 

biguttatus  iiL  555. 

lugens  iii.  555. 

mutillarius  iii.  555, 

personatus  i.  276.  ii.  255, 29S, 

387.  iii.  508. 
serratus  i.  108. 
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:imex  (Spini- 
F.  Lrr. 
iii.  613,  616, 


RniMucHti*  Kb)'. 

pedes)  h.  Ly^v 
compreisipe* 

678. 

ScuTEiXERA  Lam.Ltr.  CimcrfScu- 
tellati)L.  TctymF.  PciUatoma 
Ol.    TAyrrocorii  Sltk.  iii.  SS*, 

613,  ess. 
pedicellata  iii.  516. 

Stockeri  iv.  45. 

StatMA  F.  Ltr.  NoUmecta  L.  A'«- 

pa  DeG.  i.  27 G.  ii.  360,  iii  6B3. 
TiTriQONiAF.Kby.  Cicada(Maa- 

nifers)  L.  Ltr.  li.  39T. 
^TTtx  kby.   Ckada  (Manoifers) 

h.  Ltr.  Tettigonia  F.  ii.  397. 
Tetyea  F.  Kby.  Cimrx  (Seuttllati) 

L.    SadeUrra  Lam.  Ltr.    fen- 

tatoma  01.    7Viyr«ocom  Shk. 

■  Karabseoides  iv.  499. 
TsMP*  L.  Sec  m.  69e. 

'—  phvsapua  i.  188,  ii.  19,  9S7. 

nManr.Lir.  C'mea {tiieto^Terta^ 

cei)  L.  JcanfAta  Shk.  iii. Gis.Glj. 

■  -■  ■  Bcliii  iii.  53  J. 

Ppi  iii.  585. 

1«ucrii  i,  451. 

VxuA  Ltr.    Cimti  (Liaesrei)  L. 

Hydrtmelra  F.  1.  876.  iii.  65S. 

Hivulorum  iL  361. 

XifBOsTOMA   iUiy.    2^epa   L.    P. 

Ltr.    Hfpa  Gff.  iiL  683. 
Zblos  F.  Ltr.    Cimex  (Seticomei) 

L.  iii.  685,  CIS. 

Order  viil,   TRICHOPTEUA. 

iv.  387. 
LiFTOcesus  Lch.    Phryg«ncs  L. 

F.  Lir.  ii,  301.  iv.  S50. 
^~-atratus  ii.  an,  iii.  6S,  678. 

—  bimacutatus  i.  46  j. 
LiMNEPHiLvs  Lch.  Phryganea  L. 

F.  Ltr. 

rhombicus  ill.  67S. 

Phrtcane*  L.  feci.  464.  ii.  Sfli. 

Phosofokia  [.ch.  Phfyganea  L.  F. 
Ltr. 


pBtwaFONiASpei)cii(/MTt(>>iitfa)iii, 

46B. 

Order  tx.  LEPIDOPTERA.  iv. 

389. 
Abraxas  Lcli.    Pltalicna  [Geeme- 

tra)h.  Phalxna  F.  Ltr.  Zertne 

Tts. 
'  grossulariata  i.  197.  ii.  449. 

iii.  188. 
AcHATiA  Hii.    PAaJima  (Noctun) 

L,     Sonbor   F.    Traeifa  Tts. 

Achatea  CU. 

fprcCa  i.  209. 

AcuEHONTiA  Ocr.  LtT.  Sfrfuos  L. 

F.   Sptetruat^ep. 
Atropos  i.  34,  164,  186.  ii. 

S87,  3S6,  5 10.  lit.  36,  £6U,  -169. 
AciSALiA  Tts.    Phalicna  (OeoiDC- 

tra)  L.  PhaUeita  F.  Ltr. 

lutnu  iv.  308. 

imdulatA  iv.  899. 

AcBoMcTA  Oct.   Pkal^nm  (Noc- 

tua)  L    Noctua  F.  Ltr.    Apa- 

Icla  Hii. 

Aceris  iii.  76,  8a4. 

. Alni  iii.  176. 

Pm  i.  10.  ii.  8)7,416. iU.  146. 

tiidens  iii.  146. 

McT^iA  F.   Spldnx  J^    Sem  Ltr. 

Oct.    TnchHauu  Sep. 

tipu]ifonni5  i.  197. 

AcABisTA  Uh.  Ltr.    PapUh  U? 

iii.  678. 
AauA  Oa.   PkaLrua  CAttacui)  L. 

Mtacui  Grm.  Ltr.    Bombyx  F. 

Echidna  Hii.   Satumia  Shk. 
In  iii.  ISO,  844,  348. 

Tau  iU.  118,  150, 15B. 

AaroHALtr.  Pio^mu  CPyrali*}  L. 
Cnunbiu  F.  iv.  389. 

pinguiadb  i.  135,  889,  SS9. 

iiL  156. 

AGBOTiaHii.Ocr.  PAaffiu (Noc- 
tua) L.  Noctua  V.  Ltr. 

EncbmatiDiiis  i.  398. 

Ai.uciTAF.Lir.  PioteMCAiudue) 


4 

I 

d 
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Apatela  HU.  Phakena  (Noctiu) 
L.  Bomb}*x  F.  Ltr.  Acronycia 
Ocr. 

—  leporina  ii.  286.  iii.  174. 
Apatura  F.  Oct.    Papilio  (Nym- 

£  hales  Gemmati)  L.  Kymphalu 
ltr.   ArguM  Sep.    Mamoia  Sbk. 
Potamidet  Hii. 
— ^  Iris  ii.  350.  iii.  114,  258.  iv. 

530. 
Apoda  Htb.   PA<2/<rna  (Noctua)  L. 

Hepialut  F.  iii.  140,  165. 
Asellus  iii.  1 35. 

—  Testudo  ii.  276.  iii.  135,  325. 
AacTiA  Ltr.  Lcb.  Stn.    Phakena 

(Bonibyx)  L.  Bombyx  F.  Laria 
Shk^  LeuconuB  Hii.  Stn.  Por- 
ihetia,  Stn.  Liparis  Ocr. 

chrysorfaea  i.  473.  ii.  21,  250. 

111.  75. 

phseorea  i.  206,  476. 

—  Salicis  iii.  175,  223,  245. 
AaoYNNis  F.  Ltr.  Ocr.    Pii^ilio 

(Nymphales  Phalerati)  L.    Ar^ 
gyreutScp.  DryadesHu/vLGSO. 
Aglaia  i.  1 1 . 

—  Lathonia  L  8,  11. 

Paphia  iii.  180,  202,  252. 

Passiflorae  i.  8. 

'         Selene  i.  11. 

Vanillae  iii,  647. 

Artemis  Kby.  Phakena  (Attacus) 
L.  Attacus  Grm.  Ltr.  Bombyx  F. 

Luna  iii.  248,  641. 

Attacus  Grm.  Ltr.  Pha/^ena  (At- 
tacus) L.  Bombyx  F.  iii.  636, 
647. 

Atlas  iii.  36,  640,  645,  678. 

—  Cynthia  i.  335. 

—  Cytherea  ii.  648. 

Erythrinae  iii.  180,  186. 

Paphia  i.  334.  ii.  350.  iii.  227, 

281. 

Polyphemus  iii.  £23,  645. 

BisToN  Lch.  PhalcBiia  (Grcometra) 

L.  F.  Ltr.     Amphidasis  Tts, 

Bctularia  iv.  297. 

BoARMiA  Tts.     Phalaena  iGeome- 

tra)  L.  F.     Aids  Cts. 

—  repandaria  iv.  299. 


Bombyx  F.  Ltr.    PJutkgna  (Bom- 
byxj  L. 

Madrono  i.  337. 

Mori  i.  334.  iii.  274,  645. 

—  vulnerans  iii.  1 79. 


Brassous  F.  Ltr.   Papilio  G 

FesHm)  L. 

Cassise  iii.  1 15,  151,  259.  ,. 

BRYOPHiLATts.  PhaUena  (Pyn^) 

L.   Pynil»F.  Ltr.    PadBaOct. 
»—  strigula  {Nochui)  iiL  SSI. 
Calumobpha  Ltr.  Pkai^ma{Boak' 

byx)  L.    IMotia  F.  Oar.    Se- 

ima  Shk.    Hippocrikt  HiL 

rosea  iiL  234. 

Caraorina  Ocr.    Phaldna  (Noc- 

tua)  L.    Noctua  F.  Ltr. 

amlwia  (Nochu)  iiL  288. 

Castnia  F.  Ltr.    Pt^iko  L.?  E 

506.  iv.  508. 
Catocala  Sbk.  Ocr.     PUWm 

(Noctua)  L.    Noctua  F.  Ltr.? 

BUpkara  Hii. 
«— «  Frazini.  Platb  kx.  F^.  11. 
• nupta  iy.  296,  5S5. 

—  pacta  i.  335.  iii.  259,  S7a 

Wonuba  iii  1 88.  iv.  60. 

Sponsa  i.  335.  iiL  259. 

Cera  CAMP  A  Kby.  Phal^ena  (Bom- 
byx) L,    Bombyx  F.  Ltr. 

imperatoria  iii.  251,  255. 

regalis  ii.  235.  iii.  179,  251. 

Cerura  Shk.  Ltr.  PhaUena  (Bom- 
byx) L.  Bombyx  F.  Andrust  Hii. 
Harpyia  Ocr. 

l*urcula  iii.  150. 

Vinula  ii.  248.   iii.  98,  231, 

275,  281.  iv.  221. 

Char^as  Stn.  Phalcefia  (Bombyx) 
L.  Bombyx  F.  Ltr.  Apamea 
Ocr. 

—  Graminis  i.  179. 
Chariclea   Stn.   Cts.      Pkakna 

(Noctua)  L.  NocUiaF.Ltr.  Xy^ 
Una  Ocr.   XyUncB  Hii. 

—  Delphinii  i.  386. 
CuEiMATOBiA  Stn.  Phalscna  (Geo- 

mctra)  L.  F.     Acidaiia  Tts. 

brumata  i.  209.  ii.  440.  i?. 

523. 
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CiNTHij  F.   Popilio  (.NymphaUi 

Gemmati)  L.  Vnnwea  Ltr,  Oct. 

Cardui  ii,  437.  iii.  aS8,  260. 

Closteba  HC  Pkalena  (BombyxJ 

L.    Bambyx   F.    Pgntcra   Oct. 

LariaShk.  JMtiW.y&r  Hii. 
———  AnttiUttno'^h  iii.  26o. 
CoLUs  F.  Ltr.  Ocr.  PapUh  (Danai 

Candidi)  L.  Argurria  Sep.  Hal- 

/w*  Sep.  Rcris.  Shk. 

Edusa  iv.  387. 

Helice  iv.  295. 

C08SITB F.  Ltr. Ocr.  P/ia!tcM(^om- 

byx)  L.  HcpiaJut  Shk.  Tcrcdinn 

Hii.  iii.  953.  :v.  G5.  181,  I 
—  Enb; rinthicus  iii.  639. 
-  ligiiipcrila 


374,  K 


200,  P 


—^  Robiiiiic  iii.  137,  aaa,  saa, 
CaiMivs  F.  Ltr.  PAaltsm  (Tinen) 

L.   TTfnAiGir:   HarptiUif  Shk, 

■it.  637.  ir.  345. 
CoccLLiA     Shk.    Ocr,    Phalitna 

(Noctua)  L,  Noctiia  K. 

Abroiani  iii.  185. 

— —  Abuntliii  iii.  185. 

^^— ChamoniilltB  iii.  las. 

'         Laclucffi  iii,  185. 

■'        uinbratica  iii.  185. 

Verbasci    ii.   470.   iii.    189, 

S54. 

CvcLomoRA  Stn.  Phnlxnn  (Gco- 

metra)  L,  F.  Ltr.  Cnbtrn  Tta, 
■ ooiicronaria  iv.  994. 

—  —  pendularia  iti.  906. 
^—  punctaria  iii.  206. 
DahaiIs  Ltr.  PapUio  (Danai  Fe»- 

tivi)  L.  Eupltea  F,  Batlm  Sep. 
liinmadet  Hii. 

—  Archippus  iii.  H6. 

■ Gyliwjiis  iii.  He. 

Dasvchib*  Hii.  />A(i/0na  (Doin- 

byx)  L.  BonibyxF.  i-iria  Sht. 

Orgyia  Oct,  Ltr, 
-^— fascelina  iii.  175,823.  245. 
pudibunJa    iii,    ns,     18T, 


Dei 


Oct.  Sphini 
Ltr.  Spectrum  Sep. 
—  Elpenoriii.  IBS. 


I.   F. 


Dr.iLEFHiLA   Euphorbiic  iii.  I89, 

265.  iv.  238. 

Porcellut  iii.  145, 

Vitieiii.  HS. 

DeVopeia   Stn.    Phaltma  (Tinea) 

L    Bombyx  F.    LiiAiaia  Ltr. 

Htb,  Eitprepia  Ocr. 
puIcheJla  t.  Plate  IIL  Fig. 

DiLinNBA   Htli,  PhaUana  (Tincn) 

L.  Tinm  F. 

Novembri«  iv.  Sis, 

Drcpas-a    ShL     PluJ^n  tCeo- 

metro)  L.  F.  Ltr, 

lacertitukria  iii.  235, 

BMDaotiis   Oct.    PhaUcna  (Bom- 

bjx)  L,  BoxAi/x  F.  Ltr. 

venicolor  iii.  loo,  IB5,  asi, 

Eknouos  Tt».   PHaiana  tUrome- 

tta.)  L  Phalana  F,  Ltr, 

nmaloria  iii,  151. 

crati^tita  iii,  98, 

dolobniria  iv.  297. 

pronariM  iv.  298. 

stri^lata  ?  m.  23 1 . 

Episema  Oct.   Phalrma  <Nooliia) 

L,  Noclva  F.  Ltr.  Bonibyi. 
dEndeocephaln  i.  199.  iii.  89, 

Ekkbl-b  Ltr.  PioifFna  (Noctim}L, 

Noctuo  F,  iii,  678, 

Bubo  iii.  659. 

Strii  iii.  36,  38,  145. 

EHiaGASTEB  Grm.  PhaLma  {^iara- 

byjt)  L.  Bamtj/x  F.  Ltr.  (iat- 

tropadia  Ocr.  Latiacampa  Hiilt. 

Ziachaeidei  Hti. 

Catax  iii.  319. 

lanenlri^  iiu  222,  964. 371. 

EayciNA  F.  Ltr.  PapUio  (Pldjoij 

Ruroles)  L. 

Dorilas  iii.  64 1. 

El-dokea   Cts.   Phalteaa   (Tioca) 

1j.   Pyralia  V.  Ltr.?   Scoptiria 

Hih. 

Resinelln?  IScoparia)  i.  USS. 

EuFB£piAOcr.  TAo/iCBn (Bombyx) 

I_  Bombyx  F.  Arctia  Shk.  Stn. 

CaiUmorphu  Ltr.  Iluprrcawpa 

Hii.  PAragmatobia  Stn. 
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EcmtsMA  Caja  L  190,  S98.  iL  sss, 

249.  iii.  195. 

■-■  fuligioosa  ii.  440. 

villica  L  209.  iii.  19S,  219. 

FuMEA  Hth.   PhaUtna  (Bombvx) 

L.  Bomhf^  F.  Ltr.  Pt^  Shk. 

Cantpkant  Hii.  Noctua. 

—  puila  iL  262. 

Galleeia  F.Ltr.  Phaktna  (Tinea) 
L.  Thkta  GC  iii  637. 

—  cereana  L  165,  S88. 

— —  Mellonella  i.  165,  234.  ii. 

263. 
GastkopacraOct.  PAdlmMKBom- 

byx)L.  BombyxF.  Lanocampa 

Shk.    Ltr.  EfdMkt   Hu.   ul 

636. 
— —  qucrdfolia  iL  219.  ul.  96, 

224. 
Geometba    Hii.    Stn.     PhaUtna 

(Geometra)  L.  Phid^ena  F.  Ltl*. 

Etmowtot  Tu.?  iL  288.  iii.  139, 

174,637. 
— -  alniaria  iii.  259. 
JwBgmoia  iiL  151. 

—  lunaria  iiL  134. 
GoNXPTEETX  Lch.  Pftpilio  (ZXmoi 

Qmdit&)L.  CoTuuF.  LtT.  Pieris 
Shk. 

—  Rhamni  ii.  437.  iiL  251, 
301. 

GEACiLLARiA?Hth.  Phaktna  (Ji- 
nea)  L.  Tinea,  F.  (Ecophoraf 
Ltr.  i.  383. 

Clcrkella  i.  453. 

Wilkella  i.  453. 

Hadeka  Shk.  Oct.  Phakena  (Noc- 
tua) L.  Noctua  F.  Ltr. 

Ligustri  iL  218. 

Heuconius  Ltr.  PapUio  (Heli- 
conii)  L.  Acnra  F.  Mechaniiu 
F.  iiL  629,  646. 

Helicopis  F.  Ps^ilio  (Plebeii  Ru- 
rales)  L.  Erycma  Ltr.  Hesperia 
F. 

— —  Cupido  L  8,  185.  ib*.  641. 

—  Eodymion  iiL  64 1 . 

HepiolusII.  Oct.  Phaktna  (Bom- 

byx)  L.   Hepialut  F.  Ltr.  iii. 
256. 


HsnoLUft  hectnt  in.  394. 

Humuli  L  189.  ii.  491.  in. 

66,  269. 
Heeminia  Ltr.  Phaktna  (Pjiafii) 

L.  Cramhut  F.  iiL  329. 
— *'— -  rostralis  iL  288. 
Hespeeia  Ltr.  Ocr.  PmpiSo  (Pic 

benUrbicoke)U  TfymeicF.Sta. 

PampkUa  F.  Stn.  Mrymm  SkL 


vrmum  oBE» 
HlLSa^ms 


BaUmt^Scp.  Urbmm 
iii.  629,  636. 

—  BixK  iiL  245. 
-—  Comma  iv.  498. 

—  Linea  iv.  900. 

—  Malvse  iiL  116. 

—  Paniscus  it.  900. 
Sylvanus  iL  901. 

HippAECHiA  F.  Ocr.  Pmfo  (Di- 
nai  Festivi,  Nymphaiet  Gen- 
mad)  L.  Satynu  Ltr.  Jbtm 
Sep.  MamoUStiLOrtrndeim. 

.£geria  iiL  98,  658« 

—  DaTus  hr.  295. 

Hyperanthus  iiL  84^  98. 

— »  Jamra  in.  98. 

—  Maerm  iiL  104^ 

—  Punphilus  W.  289. 

Semele  iiL  652. 

Tithonus  iv.  295. 

HipPAECHus  Lch.  Phaktna  (GtO' 

roetra)  L.  Phaktna  F.  Ltr.  Geo- 
metra Tts. 

papilionarius  iiL  214.  ir.  901. 

Hydrocaxpa  Ltr.  Phaktna  (Py- 
ra]is)L.  CrambuiF.  AWM 
Shk.  Pym/u  Hth.  Bot^  Ux. 

potamogata  iiL  69.  hr.  51S. 

stratiotata  iiL  1 7 1.  ir.  57.  75. 

Hypeecampa  Hii.  PhaktnaiBoBt- 
byx)  L.  Bombwe  F.  Et^ffffk 
Ocr.  Callimorpha  Ltr.  Noctua. 

Dominula(£iy}rc]Ma}iiLl9S. 

iv.  288. 
Hypogtmna  Hii.  Phaktm  (Bom- 

byx)L.  BombyxF.  Laskeampa 

Ltr.?  Laria  Shk.  Lipam  Ocr. 

Psilttra.  Stn. 
dispar  i.  208.  iL  295,  488. 

iiL  75. 
inonacha  i.  209. 


INDEX  OF  GEN'EHA  AND  SPECIES. 


Ino  Lch.  Sphinx  L,  Procro  F. 
Ltr.  Aljfchia  Oct. 

•—  Sutices  i.  205, 

Labiocaupa  Shk.  Lir.  Stn.  Pia- 
itma  (Boml)js}  L,  BombyK  F, 
Gtutropacha  Oct.  T^hoda 
Hst.  Etttric/uc  Hii.  CactAoeampa 
Stn. 

Pini  iii.  SJ6. 

riiyocampa  i.  131,  ii.  SS.iii. 

76. 

processioncft  i.  ISO,  475.  ii. 

S3, 

Qiiercut  ui.  370. 

■^^  Rubi  iii.  186,  Sss. 

-^—  Stigma  iii,  H6, 

LiHKNiTis  F.  Oct,  Papilio  (Nyni* 
phales  Ph(Uerati)L.  Nymphnlit 
Lir.  Baltut  Sep.  Naiadei  Uii. 

— —  Amphioome  iii.  1 15, 151, 1 78, 

^-^. Camilla  iii,  lis. 

■ Populi  iii.  181. 

Sibylla  iii.  US,  isi. 

LiTHOHA  F.  Ltr.  Oct.  PAaltma 
(Bombyi)  L.  Setiaa  Shk.  Hip- 
pocrila  Hii.  Noctua  iii.  156. 

Quadra  ii.  9S7. 

nibricollii  iv.  S90, 

LoBOFHoaA   Stn.   Pbalsna  (Geo- 

metni)  L.  Phaltuna  F.  Ltr.  Act- 

daUtt  Tts. 
—  hesaptera  ii.  343.  iii.  593. 
lx>raorTEBix  Sin.  PAaleetia{Bon>- 
l)  L.  Bombyx  F.  Notodonta 


Ltr. 


Oct. 

—  caiiieliDBii.234.iiL  1S1,S04. 
Ltcxha  F.  Ocr.  Fapitio  (Plebeii 

Rurales)  L.   Po/yommatut  Ltr. 
SaltUM  Sep.  Ctipido  Shk.  Bat- 
tid  Hii.  ib.  6E9. 
Hippothoe  iu.  301,  6S0, 

—  Virraurea;  iii.  650,  iv,  515. 
Macar.a  Cts.  Phalffina  fGeome- 

tni)  L,  Phnlsna  F.  Ltr, 
•^^  dathrata  ir.  299. 
Macbooloeia  Ocr.  Sphinx  L.  Se' 

lia  F.  Macroeiouum  Sep.  Bom- 

Stellatanim  ii.  22fi,  365, 379. 


Mai 

Mam£«tra  Ocr.    Phal^ena  (Noc- 
tua) L  Noctua  F.  Ltr, 
BrasucK  i.  89,  189, 

oleracca  i,  189. 

Penicarite  iii.  IBS. 

MAKGAiiTiA  Stn.  FAalana  (Geo- 
metra,  Tortrix)  L.  Phaiima  V. 
Ltr.  PjTOlis. 

Secalis  i.  173. 

urticata  iit.  33S. 

Memt,e*  F,  Ocr,  PapUio  C-Vj""- 
sAoJIri  PhaUrati)  L.  Nymphala 
Ltr.  Sattut  Sep.  Lemoniadet 
Hii.  Argyoms. 

Artcmu  iiL  183. 

Cynthia  iii.  189. 

Cinnio  ii,  20,  451.  iii.  IH. 

IKctynna  iv,  2H7- 

MiKOA  Tts.  Phalama  (Gcometra} 
L.  Phatana  F.  Ltr. 

lactearia  iii.  214.  i».  S87. 

MisELtA  Hii,  Oer.  PAoJina i, Noc- 
tua) L.  Noetua  F.  Ltr. 

Aprilina  ii.  217, 

MoaPHO  F.  Ltr.  Papiiio  i^Equitet 
Achioi)  L  iii.  639, 

Acliillus  iv.  396, 

Anchi»es  iii.  IB4, 

IJameneus  iii,   176,852. 

Menelaui  iii.  115,  its,  SS9, 

649. 

Perseus  iv,  896. 

Teleinachus  iii.  649. 

Teueer  iii.  35,  i  15,  637. 

NocTL-fc  Sep.  F.  Ltr.  Phaliena 
[Noctua)  L.  iii.  184,  637. 

Jragiperda  i.  174. 

tubterraaea  ii.  262. 

NoroDONTA  Oer,  Ltr.    Pholtena 


NiTDAEiA  Hth.  Phalana  (Attacui) 
L.  BoabyiY.  Setinaf  Shk.  Cat- 
tiniorphaf  Ltr.  LUhotia  Ocr. 
Hippocritie?  HtL  til,   646.  iv, 

^48,  389. 
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(Bombyx)  L.  Bcmbyx  Lwn.  F. 
L  307,  392,  453. 

Od£nesti8  Grm.  PhaUena  (Bom- 
byx) L.  Bombyx  F.  Ltmocampa 
Shk.  Ltr.  Gastropacfta  Ocr. 
Eulricha:  Hii.  iii.  636.  Odene- 
sis  Sam. 

potatoria  i.  390.  iii.  1 76. 

OftGYiA  Ocr.  Ltr.  Phakena  {Bom" 
byx)  L.  Bombyx  F.  Laria,  Shk. 
Dasychirte  Hii. 

-~  antiqua  iii  329. 

■  —  Gonostigma  iii.  329. 
OuEAPTEBYX.   (Uraptc/yx)    Lch. 

PhakenaiGeomctrvL)  L.  PlutUena 

F.  Ltr.  Acrena  Tts. 

sarabucaria  iii.  248. 

Pafiuo  (Equites  Trojani,  Achivi) 

L.  &c.  iii.  651. 

Anchises  ii.  242.  iii.  114. 
-^—  Aiax  iv.  298. 

Cleopatra  iv.  515. 

— —  Diomedes  iii.  302. 

—  Hector  iii.  637. 
—  Laodocus  iii.  302. 

—  Machaon  ii.  242.  iii.  35, 147. 
'     morta  iii.  116. 

— ~  Paris  iv,  293. 
Podalirius  iii.  64 1 . 

■  ■     Polycaon  iii.  302. 
— —  Priamus  iii.  35,  650. 
— —  Protesilaus  iii.  179. 

Remus  iii.  35. 

Turnus  iv.  298. 

Ulysses  iii.  302,  641,  650. 

Parnassius  Ltr.  Papilio  {EquUes 

HeUconu)   L.    Dorilit  F.   Ocr. 

Arrtus  Sep.  Battus  Sep.  Pieru 

Shk. 
Apollo  ii.  242.  iii.  149,  256, 

645.  IV.  496. 

Mnemosyne  iii.  256,  645. 

Pr.nicALLiA  Stn.  Phal^ena  (Geo- 

metra)  L.  Phal<vna  F.  Ltr.  En- 
nomas  Tts. 

—  Syringaria  iii.  151. 
Phal^na  L.  &c. 

ccraria  i.  329. 

Jihcxice  i.  185. 

PiERis  Shk.   Ltr.  Papilio  {Danai 


Caiu&S)  L.  Pom/mF.  Oct.  SaU 
tus  Sep.  Mancipia  Hii. 
PiERis  Cratsegi  L  206.  u.  438.  m. 

188. 

Platypteryx    Lsp.    Ocr.   Ltr.? 

Phakena  (Geometra)  L.  PhaUena 

F.  Drqpana  Shk. 

cultaria  iii.  260* 

sieula  iii.  260. 

Plusia  HU.  Ocr.   Ltr.    Phakem 

(Noctua)  L.  Noctua  F.  Pkyto- 

metra  Hth. 

—  chrysitis  iv.  29 1 . 
Festuese  iv.  291. 

Gamma  i.  192,  307.  iiL  139. 

iv.  525. 

Plutella  Shk.  Phakena  (Tinea) 
L.  AlucUa  F.  Ltr. 

-^—  asperella  iv.  294. 

PcEciUA  Shk.  Ocr.  PhaUena  (Noc- 
tua) L.  Noctua  F.  Ltr.  Bryh 
phUa  Tts.  Jaspidue  Hii. 

Algae  ii.  217. 

POLYOMMATUS    LtT.   Papi&O  (Plc- 

beii  Rmrales)  L.  Lyca^na  F. 
Ocr.  Argyretu?  Argus.  Sep. 
Cupido  Shk.  Rustici  Hu.  iii.  652. 

Adonis  i.  41.  iii.  650. 

Argiolus  iii.  206.  iv.  498. 

Argus  iii.  211,  301. 

Corydon  iii.  206.  iv.  515. 

PoNTiA  F.Oer.  Papilio  CZ>fl«<riC'fli?- 

didi)  L.  Pieris  Shk.  Ltr.  Battus 
Sep.  Ascia  Sep.  Mancipia  HU. 

Brassieae  i.  189.  ii.  11,  448, 

470.  iv.  228. 

Cardamines    iii.    253,  258, 

301.  iv.  523. 

Daplidice  iv.  301. 

Napi  iv.  299. 

Raps  i.  191.  iii.  185. 

Psyche  Shk.  Ocr.  PhaUtna  (Bom- 
byx) L.  Bombifx  F.  Ltr.  Cane- 
phor<r  Hii. 

graminella  i.  461. 

vestita  iii.  256,  307.  iv.  165. 

viciella  i.  461. 

Pterophorus  GfF.  F.  Ltr.  Pha/ana 
(Alucita)  L.  Alucita  Hii.  i.  10. 
iv.  347. 
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1 

SciLOBOHA    lubricipeda   if.   901, 

n 

871. 

J80. 

1 

hexadactylui  iii.  641. 

mcndica  (Diapkora)  iii.  S6S. 

1 

PvBALia  F.  Llr.  Phslana  {Pyro- 

ocularia  iii.  175.  iv.  341. 

1 

lit)  L.  Hi.  J  39,  174. 

SrAURoPus  Gnu.  PAoJ^sno  {Dom- 

1 

frumcDlalU  i.  IBO. 

byx)  L.  Bombyx  F.  Llr.  Uar- 

1 

Rhcxiffi  L  IBS. 

pyia  Ocr.  Andria  Hii. 

1 

RECuavARiA  Hth.   Pkal^m  (Ti- 

Fm^  ii.  SSJ.  iii.  133,  SSI. 

^ 

Thecla  F.  PapUio  CPiebeii  Rh- 

neii)  I..  Tineu  F.  Ltr. 

ralcO  L.  Vterour,»?  Sep.  Poltf 
0,„matatUT,  Cw^nifoShV.  Sut- 

sarcitella  i.  238. 

Satubnia  silt,  Ocr.  PhaUena  (At- 

Iki  Hii.  Hespcria. 
Bctula  iii.  aofi. 

tacus)  L.  AUacu,  Ltr.  Bombyx 

F.  H<rra^  Hii.  iii.  63G. 

Jarbat  ii.  S51. 

Caroini :.  336.  iii.  186. 

Pruni  iv.  308. 

loiii.  180. 

Rubi  iii.  S06. 

Pyri  i.  a^s.  ii.  s4g.  iii.  104. 

THYATiBAOcr.  PAoteaiCNoctua) 

Spini  iii.  80,  1«),  316,  878. 

L.  Noctua  P.  Ltr. 

iv.  t![9. 

dera»  i.  386. 

ScuAStA  Stn.   Fhalima  (Tortrix) 

Tinea  F.  Ltr.   TimEa  Gff.   Pha- 

J 

L.  Pvralu  F.  Ltr.  Tortrisi  Hii. 

Ifcna  (Tinen)  L.  L  4G3.  iu.  136. 

Ermmea. 

conicelU  L  199. 

Pomonella  iii.  123. 

grajieUa  i.  32,  172. 

Wceberana  i.  300,  383. 

UordH  i.  174. 

S»at*  Ltr.  Ocr.  Si.hitix  L.  Mgc- 

inMctella  i.  341. 

ria  P.  TrochUium  Sep.  Stn.  u. 

occullella  iii.  41. 

319.  it.  34H. 

oleelb  i.  SOS. 

apifonnis  i.  a  1 9,  383. 

paltiatella  i.  459. 

crabroniforraii  i.  2 1 1 . 

pellionella  1.  S33,  386. 

SxEBRiTaLs  Ltr.  Ocr.  Sphinx  L. 

Bcrratella  i.  16,459. 

ioottoiF.  SpwirKiB  Sep.  .^nw. 

fhmm. 

ToaTBix  Hii.  PioiBna  (Tortrix) 

Poputiiii.  18S. 

L.   PjfrO&F.  Ltr.  ill.  136,983. 

TUlxiii.  187,S68.iv.  69. 

Avellana  iv.  298. 

Spuinx  L.  &C  i.  307.  ii.  334,  3S0. 

chlorana  iu.  277. 

iii.  330. 

Tusciana  i.  SOB. 

Auchenolug  iii.  35. 

Carolina  i.  I8S. 

■ inbcrculana  iii.  229. 

Convolvuli  iii.  as4. 

vitana  i.  20S. 

latrophffi  iii.  145,  484. 

Trichoua  Hii.  Phalana(^m))yx) 

Ubniscm  iii.  14S. 

L.  BombyxF.  Ltr.  GailrcpacAa 

Ligustri  iii.  1S7,  354,  365. 

Oct.   La«ocaui[>a  Shk.   Cfiiio- 

Phcenix  iii.  647. 

aimpa  Cls. 

SriLosoMA    Stn.    Cu.      Phalfcua 

CBombyx)  L.  Bomb^  V.  Ew 

427.  iii.  80,  loa. 

1 

prepia  Ocr.   Hypereampa  Hii. 
CAehnia    Gtlt.   Ltr.   Diaphorn 

Ncustria  ii.  39.  tii.  80,  lO«. 

Ubanu  F.  Ltr.  Popiiio  (Equitef 

Sin.  Arclia. 

ActiiviJ  L.  iii.  63S. 

J 

^— crminea  iii.  174. 

Leilui  iii.  178,  iao,M8. 

1 
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U&ANiA  Patrodus  iii.  641. 

Riphaeus  iii.  641. 

UuATA  Kby.  PapUio  (Plcbeii  Ur- 

bicolse)  L.    Hesperia  Cuv.  F. 

Ltr. 
— —  Proteus  iUria)  iii.  255,  641, 

645. 
Vanessa  F.  Ltr.  Ocr.      Papilio 

(Nymphales  Phalerati)  L.    Bat" 

tus  Sep.  Graphium  Sep.  ffantO' 

dryadet  Hii.  iii.  653,  683,  689. 

^ Antiopa  iy.  498. 

Atalanta  iii.  84,  114,  178. 

C.  album  i.  10.  iii.  258. 

lo  ii.  437.  iii.  213.  iv.  232. 

— —  Polychloros  iii.  1 10. 

Urtic«  iii.  101,  252.  iv.  230, 

555. 
Xanthia  Hii. Ocr.  PhaUena^J^oC' 

tua)  L.  Noctua  F.  Ltr. 

—  Citrago  iii.  651. 

■         Fulvago  iii.  651. 

Ochraceago  i.  383. 

Xtlina  Ocr.  Xylenae  HU.  Pha- 

kena  (Noctua)  L.    Noctua  F. 

Ltr. 

—  conspicillaris  iv.  324. 

—  exoleta  iii.  188. 

LinarioB  i.  383.  iii.  254. 

Polyodon  iv.  313. 

radicea  ii.  4S1. 
Y FsoLovnvs  { Hyj)solopkus)F ,  Pha- 

Usna  (Tinea)  L.  Tinea  Hii.  Alw- 

cita  Ltr. 

grancllus  i.  174. 

Zy  G.T.N  A  F.  Ocr.  Ltr.   Sphinx  L. 

Anthrocera  Sep.  Stn.  i.  202.  iii. 

645. 
Filipendulac  ii.  286.  iii.  194, 

227. 

Order  X.  DIPTERA.  iv.  390. 

Anthomyia  Mgn.  Ltr.   Musea  L. 

F.  i.  230. 
•^-^  canicularis  i.  137.  ii,  272. 

mcteoriea  i.  148. 

Radicuni  i.  189. 


Anthrax  F.  Ltr.  Mgn.   Musca  L. 
iii.  6 13. 


Asilus  L.  &c.  i.  396.^  m.  37,  S47. 

crabronifonnis  iL  248,  357. 

AspisTEs  Hfi:  Mgn.Lcr.  TSptdmL. 

berolinensis  iv.  424. 

Bbbis  Ltr.  Mgn.  Mutca  L.  5bw- 

tyondt  F. 

clavipes  iiL  67,  336. 

Buio  G£  Mpi.  Ltr.     T^ptda  L. 

Hirtea  F.  iii.  666.  it.  571. 

hortulana  L  194. 

Marei  {HirUa)  it  357. 

BoMiYLius  L.  Sec  iL  379.  iiL  643. 
CsciooMYrA  Ltr.  Mgn.  l^ptJa  L. 

Chironomus  F.  i.  SB,  21 1, 450. 
-»—  Barbareae  L  451. 

Destructor  iv.  227. 

Juniperi  iv.  227. 

Loti  L  451. 

pennieomis  i.  298. 

Tritici  i.  172. 

Ceria  F.  Ltr.  Mgn.    Mmtea  L 

Syrphut  Rss.  iv.  325. 
Ceroplatus  Be. F.  Ltr.  TipAh, 

PUdyura  Mgn. 

—  tipuloides  iv.  137. 
Chionea  Dn.  Ltr.   T^pmla  L. 

araneoides  iii.  441. 

Chironomus  Mgn.  F.  Ltr.  Tipuk 

L.  i.  467.  ii.  6.  iv.  571. 

plumosus  iii.  143,  153,  287. 

stercorarius  ii.  275,  280. 

Con  OPS  L.  F.  Ltr.  Mgn.    A»hu 

Gff.   Empis  Sep.  iii.  467. 
CoRETHRA  Mgn.  Ltr.    Ttptda  L. 

Chironomus  F. 

crystallina  iii.  Ill,  114. 

culiciformis  ii.  282.  iii.  248. 

iv.  67. 
Craterina  Olf.  H^oSoica  L.  F. 

Omitbomyia  Ltr.    StenepUryx 

Leh. 

Hirundinis  i.  111.  iiL  101. 

Ctekophora  Mgn.  F.  Ltr.  T^ula 

L,   Ctenocera  i.  259.  iiL  448. 

—  pectinicomis  iii.  246,  248. 
CuLEX  L.  &c.  i.  112.  iii.  82,  248, 

286.  iv.  425. 

annulatus  i.  117. 

equinus  i.  148. 

— —  pipiens  i.  113,  ii.  281,  S56. 
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Cdtekesra  Clk.  Lir.  <EUrui  L. 

F.  i.  166. 

DiU)i>Hiis  Mgn,  Ltr.    TipiUa  L. 

Hirtea  F.   Bibio  OL  iii.  369. 
DtociaiA  Mgn.  F.  Ltr.  AiUtu  L. 

Erax  Sep, 

<slandtc*  i.  874. 

Diorais  L.  &e.  iii.  SOO.  iv.  3S4, 
DiiLicBDFL'9  Ltr.  F.  Mgn.    Mutea 

L.   A^nuo^r/iu  DeG. 

nabiiitnCui  iv.  55. 

EcHiNoMTiA  Du.  Ltr.  Mujca  L. 

Taddna  F.  Mgn. 
—  grosM  lit.  37.  i».  SO,  1S6. 
Emu  L.  &c.  i.  875,  996.  ir.  JTl. 
^—  chioptera  iii.  336. 

pennipes  iii.  673. 

Ebibtalis  Lir.  F.  Men.  MuteaL. 

HelophUui  Ltr.     Elophilus  iii, 

■«T8,  iv.  351. 


—  teaax  i.  SSe,  iii.  550.  iv,  196. 
G*(TEaopRiLUS        {Gatlrophiliu) 

Lch.  (Ertrus  L  P.  CUt.  Ltr.? 

Gattrui  Mgn.  iv.  66, 

Equi  i.  H7,  253,  341, 

hnmorrhoidatig  i.  MT. 

HsUATOPOTA  Mgn.  V.  Ltr.  7^ 

iamu  L.  iii.  395,  484. 

—  pluvialis  i.  110. 
Helophilus  Mgn.  Muteal-.  Erit- 

■  '■     ",  Ltr.?     Elophilu*  iii. 


ST3. 


-  peadulus  L  140.  i 


137,  : 


Hbptatoma  Mgn,  Ltr.  F.     Tit- 

banui  L.  iii.  335,  4S4, 
HtLAHA  Mgn.  Ltr,   Empii  L.  F. 

BibU  Pnz, 

maum  ii.  7,  369, 

HiFPOBOscA  L.  &c.  ii,  306.  iii.  64, 


471, 


49.  ii.  334.  i 


■  equina 
Lbptis  Mgn.  F.  L 

TfemoMut    DeG.      AiUiu    GC 

Rfaacio  i.  267.  iii.  47T. 
Vermileo  i.  431,  ii.  981.  iv. 

388. 
LiHHoiiA  Mgn.  Ltr.  Tipula  L.  F. 
replicatn  ii.  373.  iii.  1 16. 


MxnoDON  Mgn.  Ltr.    Mtuea  h, 

Erislalis  F. 

Nirciisi  i.  194. 

Mesemiiiika  Mgn.  Muicb  Ih  F. 

EriMtalifV.   VUuceUaUx.   Sfr- 

mcridiana  iii.  89,  1S2, 

MirscA   L.   F.   MgD.     ^nMomyia 

Mgll.  i.  396.  iiL  395,  583. 

■ CsDSar  L  257,  389. 

domcstica  i.  48.  ii,  357,  46«. 

Hordei  i.  173. 

'         maculata  iv.  397. 

. pagana  iii.  643, 

vomiiorio  i,  257.  iv.  936, 863. 

MvcETOPniLAMgn.Ltr.  TitndaX^ 

Sciara¥.  MBKyiV)l.ii.7.lii.934. 
MvopA  F.  Mgn.  Ltr.    Conop*  L. 

AtUiu  Gff.    SicvM  Sep.    Stantoa- 

oidr*  She. 

buccaia  iii.  479. 

Nemotelds    Gff,    F,  Ltr.   H^n. 

Mvica  I_    Strali/omit  Rss.  lii. 

■478, 

(EeTBusL.&c.i.l5I,153.iii.iei, 


Ovi»  i.  158.  iii.  643. 

Tarandi  i.  160, 

veteriDUS  i.  161. 

OiKopoTAKhy.  MuteaL.  Antko- 

in_ytoLtr.?Mgn. 

ventT«lis  i.  330  {.eeUnrii). 

Ohnitbomvia  Ltr,  Hippoboica  L. 

F.  i.  3BS.  ii.  506. 

aviculBriai.lll.tii.506.iv.B7. 

OsciNtsLtr.F.  MuscaL.  DaciuF, 

cellarii  i.  930,  384. 

Frit  1.1  T4. 

Germinationia  iv.  499, 

lineata  i.  174. 

Otete  i.  203, 

Pumilionii  J.  169,  173. 

OxiPTEKUM  Lch,    HippoboKa  U 

F,   OrmiAami/ia  Ltr. 
Kirbyanuiu  i.  152. 


1 

I 
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Phasia  Ltr.  Mutca  L.  Thereva  F. 

Mgn. 
— — —  subcoleoptrata  iii.  619. 
PgYCHODA  Ltr.    Tipuia  L.    7Vt- 

choptera  Mgn.  Bihio  F.  Tmearia 

Shi.  iii.  632,  644.  iv.  425. 
Rhingia  Sep.  F.  Mgn.  Ltr.  Canopt 

L.   Musca  DeG.    VoluccUa  GflT. 

iii.  478. 
Sarcophaga  Mgn.    Musca  L.  F. 

Ltr.  iii.  65, 
carnaria  i.  257.  iii.  63,  201. 

iv.  49,  170. 
Scatophaga  Mgn.  F.  Ltr.  Musca 

L.   Pyropa  II.    Scatomyza  Fin. 

].  386. 

Ceparum  i.  192. 

scybalaria  i.  275. 

stercoraria  i.  275.  iii.  96,  299. 

ScATOPSE  Gff.  Mgn.  Ltr.  Tipuia  L. 

Penthetria  i.  152.  iii.  632. 
SciARA  Mgn.  F.   Tipuia  L.   Mo' 

lobrui  \A,t,  iii.  477. 
— —  Thomae  iii.  67. 
Seioptera  Kby.  Atusca  L.  Orlalit 

Mgn.    TepAriiit  Ltr.  F. 

vibnins  ii.  301,  355. 

Sepedon  Ltr.  Musca  L.  liaccha,  F. 

Sijrphus  liss.  Mulio  Shi.  iii.  2.')S. 
Sepsis  Fin.  Mizn.    Musca  L.    Te- 

phritis  F.    JMicropeza  Ltr. 

•  cynipsca  ii.  241. 

SicLsLtr.  Musca  L,  Tachudromia 

Mgn.  F. 

flavipcs  iii.  666. 

Si Mu LI  I'M  Ltr.  Simutia  Mgn.  Culcx 

L.    Ji/iagio,  Scatopse  h,    Atrcu> 

tocera  Pnz.    Tipuia  V)qG,  BU)io 

Ol.    Hirlea  Shi.  i.  112,  118.  iv. 

495. 
— — ~  colunibiischense  i.  1 52. 

maculatum  i.  152, 

reptans  i.  128. 


Stomoxys  Gff.  F.  Mgn.  Ltr.  Co- 
nops  L.  Musca  DcG.  Empis 
Sep.  i.  118,  253.  iii.  469. 

calcitrans  i.  49,  lio,  146. 

Stratyomis  Gff.  F.  Mgn.  Ltr. 
Musca  L.  Hirtca  Sep,  i,  385, 
iv.  351. 


Stratyomis  Chamsleon  ii.  S27, 
282.  iU.  99, 172, 258.  IT.  54, 79. 

Syrphus  Oi.  Mgn.  Ltr.  Mutca  L. 
Scfleva  F.  iL  272.  iiL  996,  702. 
iv.  138. 

—  arcuatus  iv.  131. 

P}Tastri  L  387,  399.  iL  277. 

iii.  143.  iv.  96. 

Ribesii  iii.  299. 

Taranus  L.  &c.  iiL  225,  466,  501. 

bovinus  iiL  37,  478. 

rusticus  i.  146. 

tarandinus  i.  162. 

Tacuika  Mgn.  Mu&ca  L.  F.  Ltr. 

Larvarum  i.  190, 270.  iv.  231. 

Tanypus   Mgn.  Ltr.     T^nda  L. 

Chironomut  F. 

maculatus  iii.  137-  iv.  55. 

monilis  ii  275.  iii.  143. 

Tephritis  Ltr.  F.   Musca  L,  Or- 

talis  Mgn. 

—  Cerasi  L  1 98. 
Tetakocera  Do.  Ltr.   Mutca  L. 

Scatophaga   F.      Dicfya    Mgn. 

Phasia. 
— —  marginata  iv.  299. 
Thereva  F.  Mgn.  Vonopt  L.  Mut- 

ca  Shf.  Phasia  Ltr.  Syrphut  Rss. 

hcmiptera  iii.  501. 

TiPULA  L.  &c.  i,  56.  iii.  67,  122, 

557,  679.  iv.  571. 

—  ampfdbia  ii.  279.  iii.  137,  143. 
cornieina  i.  182. 

—  crocata  ii.  355,  378. 

cigantea  iii.  36. 

hinnta  iii.  248. 

oleraeea  i.  182,  252.  ii.  357, 

364,  448.  iii.  284. 


vanegata  n.  363. 


TaicHocERAM^n.Ltr.  TipuUi'L.F, 

hycmalis  li.  438. 

Try  pet  A  Mgn.  Musca  L.  Te- 
phritis Ltr.  F. 

Cardui  i.  450,  iii.  273. 

Tyrophaga  Kby.  Cts.  Musca  L. 
Piophila  Mgn.  Tephritis  F.  Ltr. 

casei  (putris)  L  229,  310.  ii. 

280. 

VoLucELLAGff.Ltr.Mgn.  MuscaL. 
Syrphus  F.  i,  267.  ii.  220.  iii.  153. 
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VoLCGELLA  bonibflaas  ii.  SSI. 

pEDlCOLtrs  tenaiAycii%ut  iv.  S34.                   * 

■ pluroata  ii.  S77.  iii.  137. 

coccincus  iv.  S34.                                   1 

XnapHAGcs  Mgn.  F.  Lcr.  Miaca 

-    h.  yemolcfui  TMJl.  ^lUutSM. 

iJL643. 

ricinoidcs  i.  Bfl. 

XvLoTA  Man.  Ltr.  Miuca  L.  Mi~ 
Una  F.  Eumerua. 

rostratus  iv.  234, 

pHTHlRua  Lch.  Ltr.   Pethcalia  L. 

• pipieDs  iv.  210. 

F.  iii.  26. 

PoDUBA  L.  &c  iii.  168,714. 

Order  xi.  APHANIPTERA.  iv. 
391. 

aquatica  ii.  315. 

nivalii  ii.  44a 

SMiNTHitnL-B  Ltr,     Podura  JL  P. 

PfLEK  L.  &c.  i.  49.  iii.  6SC. 

iu.  168,  714. 

irritans  i.  loO. 

fuseui  ii.  SIS,  319. 

Suborder  ii.  OcTorocA.  iv.  39S. 

Order  xU.  APTERA.  iv.  392'. 

AcAkUB  h.  &e.  i.  GS.  iii.  4,  8. 
destructor  i.  96,  841. 

Suborder!.  HiiXAPODA.iT.S32. 

)}-ienteri«  i,  90. 

Farina  L  238. 

Lepisma  I_  &c.  iii.  IOC,  160, 167. 

Loctb  i.  88,  97. 

laccharina  iii.  23. 

Machilis   Ltr.      Lejofua   L.   F. 

Scabid  i.  92,  95.  ii-  SSS. 

Siro  i.  SS9,  310.  ii.  226,  328, 

■ pohpoiia  ii.  316.  iii.  33,  4se. 

vibrans  ii.  303. 

Meuttofhacus  Kby.    Pediculu^ 

Abtoma  Ltr.  dcanuL.F.  iii.  107, 

L.F. 

653. 

Melittaa  i.  163.  fii.  1G3, 

parasiticura  iv.  237. 

Mbujphaous  Ltr.    Hipjx>ho.ra  U 

Cariu  Ltr.  Acana  L.  iii.  107, 653.                  ^ 

F.  MehpMa  Nlz.  i.  1 57.  iii.  i3. 

Chbiletus  Ltr.  Acarus  L.  F. 

471. 

ovinua  iii.  65. 

NiBHUB  linn.  Ltr.  PaliaJu,  L.  F. 

Scorjiio  F.  iii.  26,  657,  703. 

Rkiaiu  DeG.  i.  163.  iii.  97,  104. 

cancroiiics  ii.  365.  iv.  936. 

iv.  838. 

EBVTHa.£iTs  Ltr.  Acarui  L.  Ga- 

An(crit  m.  489,  S75. 

FringillK  iii.  513. 

tclorius  L  aos. 

Pavonis  iii.  320. 

Evijis  Ltr.   Acana  h.  Jlax  F. 

Nyctehbia  Ltr.  F.    Jcaru$  L. 

iv,514. 

Hipjwioica  Vgt.      Pmiridium 

Gauasus  F.  Ltr.  Acarui  L.  Hrm. 

Hrm.  iii.  20,  472,  656. 

Boccaruin  ii.  307. 

iii.  65. 

Coleoptratonun  iv.  234. 

Pedicvlus  L.  &c.  i.  as. 

Gymnapieronun  i.  163.   ii. 

Apii  iv.  ssa. 

265. 

■  li  i>  to  be  obienred,  Oat  ihc  Ind 

vidiuls  of  this  Ordei  belong  tome  to 

MmuUbulala,  u  Nhmmi  olhem  U>  Mm 

Uellala,  m  PtiUmluii  ancl  otbcn,  ulhe 

PUutHxLi,  in  which  the  H*cn  organs  o 
poly  u  neithar  of  lllEH  mIkIum*. 

d 
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GAMAftirt  moCatoriut  iL  309. 
OoKTLEPTU  Kby.  Ltr.    PhaUm' 

gUm  L.  F.  iiL  81,  37,  668,  701. 
Htobachna  MU.  Ltr.  Aeanu  L. 

Atax  F.  iL  860.  it.  S85,  514. 
— —  abstemns  in.  84,  98. 
Ixodes  F.  Ltr.  Acams  L.  iii*  479. 
— *—  americanus  L  105.  iiL  89. 
— -»  ReduTiuf  iL  888. 
•— —  Ricinus  L  104, 888.  iL  804. 
LxPTm  Ltr.  Acams  L.  Gamamt 

F.  Pedktiius  Sq>.  TrtnMdmm 

Hnn.  iiL  658. 
— —  autumnalit  L  96, 108. 

Phalangii  iv.  237. 

LofNocHAKES    Lch.     AcOTUi    L. 

Trombidium  F.  Hnn.  ir.  514. 
Ntmphon  Ltr.  F.  PkaUmgmm  L. 

Pyenogoman*  O.  F. 

—  grossipes  i.  166. 
OauDiuM  Lch.    PkaUmgjiuM  L. 

CheUfer  Gff.  Ltr.  Scorph  F.  ir. 
898. 
OcTPBTB  Lch.  Aearui  L.  iiL  107» 

653. 
Pbalangium  L.  F.  OpiRo  Htt  ii. 

805,  329.  iiL  461,  685. 

—  comutum  iv.  238. 

—  Opilio  iii.  659.  iv.  121. 
Taombidium  Hnn.  F.  Acarut  L. 

L  89.  iii.  95.  iv.  320. 
•^—  aquaticum  i.  393. 

—  holosericeum  i.  326.  iii.  491. 

—  tinctorium  i.  326. 
UaopoDA  Ltr.  Acams  L.  Ckmanu 

F. 
— —  vegetans  L  392.  iL  £27.  iii. 
92.  iv.  234. 

Suborder  iiL  Poltpoda.  iv.  394. 

Cermatia  II.  Scolopendra  L.  F. 

Scutigera  Lam.  Ltr.  lultu  Pit. 

iii.  578,  685,  702.  iv.  48. 
Ceaspedosom A  Ix:h.  Ltr.  luiut  L. 

F.  iii.  493,  653. 
Geopiiilus  Lch.  Ltr.  Scolopendra 

L.F. 
-^— clectricus    L   186,  259.    ii. 

225,  419.  iv.  19. 
•——  pho!»phoreus  ii.  4 1 5, 


GLOMBiit Ltr.  IiAuUF.Omm 
Gra.  F.  jirmmUBo  Cut.  if.  478. 

luLus  L.  Ac*  iiL  99,  t5^  657*  if. 
48,418. 

—  fbetidiflsinnis  iv.  148, 
— ~  fuscitt  iiL  S8Sm 

—  mazimaf  iii.  658. 

—  labiilofui  iiL  653. 

— —  terrestrit   iL  941,  904.  m. 

180.  iv.  134. 
LiTROBius  Lch.  Ltr.  Scdopeadia 

L.  F.  Hrm. 
ibrficatus  n.  905.  m.  499. 

PotLTXSNUS  (Pb/jKCVfMW)  Ltr.  &•• 

lopendra  L.  F.  Imlmt  DeG.SL 

653. 
— —  lagumt  iiL  107. 
POLTDBSMUS  Ltr.  Imitu ImF.  &»• 

lopendra  GfL  iii.  395, 658. 

—  complanatut  L  186.  iiL  498. 

SCOLOPBNDEA  L.  ftc.  oL  87.  If. 
418,  571. 

—  alteraata  iv.  48. 

— —  morritani  L  196.  &  48a  iv. 
16. 

Class  IL  ARACHNIDA. 
uu  30. 

Order  i.  ARANEIDEA.  iv.  396. 

Agelene  Wlk.  Ltr.  Aranea  L.  F. 
— —  labyrintliica  i.  420. 
AaAVEA  L.  &c.  iii.  25,  27,  31. 
-^—  amndinacea  L  422. 

—  calycina  L  422. 
— —  doroestica  iv.  99. 

edulii  L  311. 

—  obtextrix  iL  340. 

latent  i,  420. 

Argtroneta  Ltr.  Wlk.   Aranea 

L.  F.  iii.  492. 
— —  aquatica  i.  424,  470.  iiL  398. 
Carkinodeb  Kb^.  Aranea  L.  F. 

Epeira  WIIl.  Ltr. 

—  aculeata  iii.  705. 

cancriformit  iii.  396,  705. 

Clltbiona  Ltr.  Wlk.  Aranea  L.F. 

iiL  490. 
atrox  i.  422. 
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Clukoka  holoserieen  i.  369,  428. 

Tetragkatha  Ltr.  Wlk.  Armea                  ^ 

Ctehiza  Ltr.  Aranea  L.  h\  Sou. 

UF.iii.  492. 

Mygale  Wlk. 

Tkebidium  Wlk.Ltr.  AraneeL.F. 

CEeweniaria  i.  423,  467.  iu. 

biponctatum  L  431,                                    , 

491. 

trededmguttatum  i.  127, 977,                   1 

. Sauvagesii  iAfygale)  i.  470. 

DoLDUGDEB  Ltr.  Wlk.  Anmca  L. 

430.                                                                               1 

TBouiBira  Wlk.  Ltr.  Aranea  L.  F. 

F.  iii.492. 

iii.  71. 

DkASBKB  Wlk.  Ltr.  Araaea  L.  F. 

^■^  venatoHus  i.  439,  470. 

Dysdera'Lit.  Wlk.  Aratua  L.  F. 
iii.  4S9. 

Order   ii.    SCORPIONIDEA, 

E»stw  Wlk.  Ltr.  A«n«  L.  F. 

iv.  397. 

. Disilema  i.  405, 4ia.  iu.  491. 

Scorpio  L,  &c.  iii.  3T,  695.  tr.  61, 

coaiea  i.  419. 

100,  133. 

faMiattt  iii.  71. 

europteu)  iii.  Si3,  489.  iv.                  1 

• reticulata  i.  415. 

134.                                                      ^^M 

EnEStts  Wlk.  Ltr.  Aranea  L.   F. 

maun»  iii.                                ^^H 

iiL  493. 

occitanus                                  ^^^^| 

1      Latbodectds  Wlk.  Ara<Ka  I.  F. 

^H 

TheriJioii  Ltr,  iii.  49S. 
Ltcosa  Ltr.  Wlk.  Aranea  L.  F. 

Order  iii.  GALEODEA.  iv.  397.       ^^ 

i,  363,  491. 

Ga  leodes  01.  PAa/aneiam  L.  Sol-                     1 
puga  Ltr.  F.  iM«  Hrm.  iii.  38.                   J 

I     pyratica  i.  433. 

saccata  i.  .■361,  433. 

683,  689.  iv.  .195.                                     ^^1 

Tarentiilo  i.  187.  iii  490. 

araneoides  i.  135.                        ^^^H 

M^OAiB  Wlk.  Ltr.  Arauea  L.  F. 

fetalis  i.                                        ^^H 

iu.  37,  40.  491. 

sTiculuia  i.  433.   iii.  490, 

^^H 

493. 

Order  iv.   PHHYNIDEA.    iv.                 1 

catpeiana  iii.  490. 

398. 

Nymbs  Wlk.  Arana,  L.  F.  Ltr. 

coloripes  iii.  498. 

PiiotcoB  Wlk.  Ltr.  Aranea  U  F. 

Pk»yhdi  01.  Pkahngium  L.  Ta. 

rantiila  Bm.  F.  ill  31,  683.  iv. 

Salticus  Ltr.  Aranea  L.  F.  Al- 

/«  Wlk. 

TarantiJa  F.  Scorjiio  Gm.  iiU                      | 

seeniciis  i.  424.  ii.  312. 

683,  703.  iv.  3a6. 

ScYTDDES  Ltr.  Wlk.  Aranea L.F. 

ui.  489. 

CRUSTACEA. 

Seoestbia  Ltr.  Wlk.  Aranea  L. 

F.  iii.  489. 

Akmadillo  Cuv.  Ltr.  Oni^ui  L.                    1 

pcrfida  iii.  492. 

. ^  ^noculflta  i.  431. 

F.  iii.  168. 

ovali*  iii.  653.                                         1 

Sparassds   Wlk.    Aranea   L.   F. 

vulgarii  i.  141.  ii.  a3a  iii.                    1 

Micromnialn  Ltr.  iii.  493.    - 

Gsa.                                                 1 

Spuasus  Wlk.  Aranea  T.  F.  Ory- 

zonatuB  iii.  493.                                      | 

opn  Ltr.  iii.  490,  492. 

BoFYSUB  Ltr.    Onuciu  L.  Mono-                      1 

STOIIE.VA  Wlk.  Aranea  L.  F.  Ltr. 

r«/«Fiv.478.                                                      J 

Ki.  402. 
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Dapunia  Mil.  Ltr.  MohocmIum  L. 

F. 
——  pennata  ir.  167. 
LAKUNDALch.  Onitcuth.  Cyamut 

Ltr.  Squitla  DeG.  Pycnogomum 

F.  iiL  27. 
LiiCNomiA  Lch.  Ltr.  Onucut  L. 


LucMOEiA  terafanuis  L  838. 
Onhcus  L.  &c.  in.  77, 168. 
PoftcxLuo  Ltr.  Omacui  L.  F.  SL 

168.  ir.  478. 
Thalabsina  Ltr.   Cancer  L.  i»- 

tocitfF. 
-— —  Scorpio  iiL  87. 


N.B.— The  reader  if  requested  to  obterre  that  inthe  preceding  Indei, 
one  object  has  been  po  point  out,  where? er  it  was  possible^  to  what  Un- 
nean  or  Fabrician  genus  each  of  the  genera  included  in  it  may  be  r^ 
ferred^  though  no  species  of  it  may  hare  been  known  to  thote  aotfaoni 
Where  a  Synonym  of  any  genus  u  printed  in  Roman  letters,  it  indBcites 
that  such  genus  is  so  denominated  in  the  former  Editions  of  thb  woik. 
The  first  namer  of  a  genus,  together  with  any  author  who  has  written  a 
monograph  upon  it,  or  on  any  tribe,  and  the  more  eminent  systematirt^ 
are  usually  only  quoted.  If  the  reader  finds  any  difierence^  as  u  som^ 
times  the  case,  between  the  text  and  the  Index,  he  will  be  pleased  to 
correct  the  former  by  the  laUer.^Yot  instance,  it  was  not  discorefed 
till  too  late,  that  the  name  Uria  was  pre-occupicd  in  Ornithology  ;<-in 
the  Index  this  name  b  altered  to  UrkUa,  Doubtful  specieg  are  printed 
in  Italics. 
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ABBREVIATIONS,  USED  IN  THE  ABOVE  INDEX. 

I 

EXPLAINED. 

I 

.     jle*.  Achariu*. 

ITlA.  Haworth. 

PU.  Patlaf. 

jtfi.  Aficlius. 
AAr.  Ahrcns. 

llcl.  Hellenic. 

Pol.  Panwr. 

H!w.  Hellwig. 

Pk.  PaykuU. 

Sli.  Billbcrg. 

H,l.  Herbst. 

Pc*.  Peck. 

BJr.  Bjerkander. 

Hrm.  Hermann. 

Pn.  Prcyilcr. 

£n.  TianeiW. 
Be.  Bo»c. 

Hff-.  Hoffnianice. 
Hp.  Hoppc. 

Qu.  Queniel. 
Aw.  Rosii. 

Sag.  Brongnian. 

Ho.  UoiL 

Slh.  SahlbcK- 
af.  Saint  Pargeau. 

Bm.  Brown. 

Hhr.  Huber. 

Vkr.  Charpeotier. 

m.  Hubner. 

Sam.  Samouellc. 

Crt.  Cbrin. 

n.  Illiger. 

Sau.  Sauvagci. 

a  Clairrille. 

Jar.  Jurinc. 

Sr.  Sari. 

C*.  Clark. 

Khv.  Kirhy. 

Shf.  Schaeffisr. 
Sii.  Schaller. 

Cql.  Coquebcrt. 

Ag.KlaE. 

Cu.  Curtii. 

A'ft.  Knoch. 

Sch.  Schonherr. 

Cuv.  Cuvier. 

Kgn.  Kiigclbn. 

Shr.  Sehrdber. 

Cm.  Czenpin!iki. 
Dg.  Dohlberg. 

i:oi.  LXhart. 

Sep.  S«>|)ofi. 

Dn.  Diiiman. 

LoM.  Lamarck. 

^/.  Sbellenberv. 

DrG.  DcGecr. 

&Lsr 

Shk.  Shrank. 

.     DtJ.  DeJean. 

«Sa.                               1 

J}eL.  Delaiotir. 

Z^.  Laxman. 

Dny.  Denny. 

LcA.  Leach. 

ai^  Stephens. 

JJ,.  Dorthe^ 

Lwn.  Uswin. 

St.  Stereii. 

LfH.  Lichtcnsicin. 

^.  Stoll. 

Ihi.  Dumeril. 

L.  Linntcm. 

Sim.  Sturm. 

F.  Fobricius. 

Ji;'L.  MacUay. 

JS'i.  Sulzcr. 

Fh.  Fallen. 

Mm.  Marsham. 

5h>(/.  SwedcniE. 

Fch.  Fischer. 

Thn.  Tlwnbere. 

FriS.  Frolicl.. 

M^n.  Mrigen. 
A/«.  Miiller. 

Tfa.  Treiuchke. 

Gf.  Gcoffroy. 

VU.  Villers.                                  , 

Gm.  Germar. 

A'jte,  Niiisch. 

Ko.  Voei. 

Gmi  Gnielin. 

Vgt.  Voigt. 

Gdt.  Godart. 

Otf.  Olfers. 
OJ.  Olivier. 

H7*.  Walckcnaw. 

Gn.  Graven  horst. 

ICrfi.  Weber 

Cm.  Gronovius. 

O.F.   Otho  Fabriciiis. 

Wi.  Wilkin. 

Girf.  Gvllenhal. 
Ifyu  Hagenbach. 

P.dcB.  PBl.deBcau- 

IK//:  Wulf. 

Zgl.  Ziegler. 

! 

FOREIGN  PROVINCIAL  NAMES  AND  TERMS. 


Affiuuitle  i.  301. 
Auermes  i.  S19. 
Aneen  i.  SS4. 
Bamburos  i.  sso. 
Bed^par  i.  448.  iy.  S95. 
Bonarkelse-mask  i.  ss. 
Bte  de  la  Viei^  i.  966. 
Bte  Rou^e  I  104. 
Blaaxops  iL  391. 
Brulot  i.  no. 
Bnimin-Vogel  ii.  374. 
Brer  i.  334. 
CMdle  L  179.  ill.  142. 
Cifiifi  L  198. 
Gmcrelas  i.  969. 
Gaogreios  n.  412. 
Cantande  de'  Oigli  ii.  957. 
Chemlle  L  185. 
Chereox  de  Florence  i.  987. 
Chigoe  L  49,  lOl. 
Chinche  i.  106. 
Choni-la-chu  i.  327. 
Ciron  dcs  paupicres  i.  88. 
Clairdne  iv.  sis. 
Coddia  i.  123. 
Comegcn  i.  241. 
Cooltee  i.  177. 
Coya  or  Coyba  i.  1 32. 
Cucuij  ii.  403. 
Cupia  i.  309. 
Demoi^Iles  i.  276. 
Dibben  Fashook  i.  315. 
Dragdes  iv.  213. 
Drovers  or  Draguers  i.  248. 
Dupions  iii.  218. 
Faox  CouTain  iv.  21 1. 
Fils  de  la  Viergc  ii.  381. 
Gards-drag  ii.  271. 
Gram  i.  177. 
Grillo  ii.  297. 
Ghngni  i.  302. 
Harpiom  iv.  212. 


Heer-wuim  ii.  8. 

Hufen  L  168. 

Hiimmel-Bieiie  i.  378. 

Jimn  L  loi. 

JoEarr^  L  173. 

Kakeriac  L  963. 

Kan-la-chu  i.  397. 

Kermet  i.  319. 

Koloo  L  177. 

Lfennan  iL  399. 

Liuette  or  Luisette  iv.  Sis. 

Macanco  L  303. 

Mantas  blancas  i.  128. 

Mariogoiuns  L  112. 

Morts  blancs  iv.  919. 

Moiquito  i.  112,  118. 

Mouitiqiie  i.  119. 

Moutac  L  303. 

Mufcardine  iv.  913. 

Nigua  i.  101. 

Nopaleros  i.  322. 

Noya  L  123. 

Passis  iv.  212. 

Paxtle  i.  322. 

Pela  i.  327. 

Pique  i.  101. 

Quabir&ray'  i.  329. 

Rouse  (La)  iv.  212. 

Rouleuses  iii.  206. 

Sacktracer  i.  461.  iii.  251. 

Safbnaid  L  297. 

Semilla  i.  322. 

Skarnbosse  i.  34. 

Stakra  i.  149. 

Stamm-raupe  ii.  428. 

Sultan  Jaraad  ii.  1 7. 

Taroa-joura  i.  309. 

Tardigrade  iii.  22. 

Tcignes  a  fourreau  k  manteau  i. 

459. 
Temazcalla  i.  323. 
Temporaneros  i.  lis. 


FOREIGN  PROVINCIAL  NAMES  AND  TERMS. 


Tendfuraman  i.  187, 
Tets  de  choux  i.  189. 
TolaorThola  i.  319. 
Torbist  L  34. 
Touffe  iv.  SIS. 
Tripes  iv.  919. 
Tudt-salya  i.  153. 
Tana  de  Castilla  i.  329. 


Ttingua  i.  101.^ 
Tusseldhoode  i.  334. 
Vaches  k  Dieu  i.  966. 
Vinaigrier  L  67. 
Vouprisd  i.  156. 
Wurm-tr5chnis9  i.  913. 
Zancudo  i.  118. 
Zimb  i.  153.  ii.  376. 
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